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Decades of research on executive functions (EF) have shown that this psychological 
construct is complex and multifaceted. Although the association between EF deficits and 
emotional and behavioral difficulties demonstrated by students with the EBD classification 
have also been made clear, the specific nature of these associations needs further 
exploration. The current study used archival data from the McCloskey Executive Functions 
Scale (MEFS) to examine parent and teacher ratings to understand further the EF deficits 
exhibited by students classified with EBD. Overall, the results reflected that higher 
percentages of students in an EBD group than a control group were rated as having 
an executive function deficit (EFD) or an executive skill deficit (ESD) for nearly all the 
items in the seven self-regulation clusters; however, not all these differences were 
statistically significant. Significant differences were found for some items in all 
clusters, except for the Memory Cluster. Teacher and parent ratings for 64% of the 
items of the Optimization Cluster yielded significant differences between the two 
groups. In addition, the proportion of students in the EBD group rated as having an 
ESD for items in the Optimization Cluster was larger than in any other cluster.  Parent 
and teacher ratings in four of the seven clusters (Attention, Engagement, 
Optimization, Inquiry) reflected more EFDs and ESDs for items in the Academic Arena 
than the Self/Social Arena for students in the EBD group. Limitations and future 
directions of the study also are discussed.   





In the interest of promoting the learning, positive behavior and mental wellness of 
students, school psychologists and the educational teams in which they work should be 
alarmed by statistical prospects that face students who have been identified as having an 
Emotional Disability (ED).  Even when supported by special education services, multiple 
studies have shown that ED students demonstrate little or no progress in academic or 
social-emotional functioning over time (Lane et al., 2005 as cited in Siperstein et al. ,. 
2004; Bradley et al., 2008). This was true even when controlling for a school’s overall 
level of income (Siperstein et al., 2004). Students identified with an ED have exhibited 
pervasively low academic performance and educational attainment, far below those of 
other high-incidence disabilities (Villareal, 2015; Wagner & Cemeto, 2004). Compared 
to all students with disabilities, students with ED are more likely to be placed in 
restrictive education settings and to drop out of school (U.S. Department of Education, as 
cited in Merrell & Walker, 2004). Although students with ED constitute a very low 
percentage of all students with disabilities (about 6%), they make up about 25% of 
students who experience long-term suspensions and expulsions (Samuels, 2018). 
Students who have been identified as ED are at higher risk for experiencing overall very 
poor outcomes (Bradley et al., 2008). 
Empirical outcomes for students identified as ED demonstrate a clear need to 
address these issues. Of particular importance to this problem are the maladaptive 
emotional patterns, behaviors, and underlying neurological constructs that manifest ED 
students' needs. To address this issue and improve outcomes, a thorough understanding of 
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each factor must be established. Therefore, ED and Executive Functions (EF) as underlying 
neurological constructs will be defined. The empirically based relationship between these 
two concepts will be reviewed.  
 
Emotional Disability (ED) Defined  
In an educational setting, the term “Emotional Disability (ED),” is one of thirteen 
categories outlined under the Individuals with Disabilities Education Act (IDEA). Each of 
these thirteen categories, including ED, outlines criteria that need to be met for students to 
be eligible to receive special education services. IDEA is a federal mandate that requires 
each state to have a policy ensuring that all students ages 3–21 have access to a free and 
appropriate public education (Merrell et al., 2006). This includes assessing each student’s 
individual needs and providing intervention and/or special education.  
Currently, the federal definition of ED comprises five brief criteria, only one of 
which needs to be met to determine the presence of an ED (Scardamalia, et al., 2018).  The 
five criteria outlined under the IDEA are: (1) An inability to learn which cannot be 
explained by intellectual, sensory, or health factors (2) An inability to build or maintain 
satisfactory interpersonal relationships with peers and teachers (3) behaviors or feelings 
inappropriate to ordinary contexts (4) A pervasive mood of unhappiness or depression (5) 
a tendency to develop physical symptoms or fears associated with personal or school 
problems (IDEA, 2004).  
Identified criteria must have been present for a long period of time to a marked 
degree and adversely impact a child’s educational performance (IDEA, 2004). Students 
who have been designated as socially maladjusted are not considered to be emotionally 
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disturbed. unless it is determined that both social maladjustment and Emotional Disability 
are present (IDEA, 2004; Scardamalia et al., 2018).  
Although about 1% of all school age students have been identified as having an 
Emotional Disability, an additional percentage of students have a psychiatric diagnosis and 
demonstrate problems behavior but may not necessarily meet the criteria for ED (North 
Dakota Department of Public Instruction, 2016). A meta-analysis completed by Williams 
et al. (2018) of 12 representative studies of children ages 2-18 found that 10% of these 
children met the federal criteria for a serious ED.  In application, existing criteria have been 
criticized based on concerns about reliability, discrimination, and lack of specificity 
(Merrell and Walker, 2004; Scardamalia et al., 2018). However, Merrell and Walker (2004) 
suggested that the definition is actually quite comprehensive, as it accounts for a wide range 
of social, emotional and behavioral problems in both internalizing and externalizing forms.  
Considering that the criteria were first established during the late 1960s and early 1970s, it 
was quite forward thinking for its time (Merrell and Walker, 2004).  
 
Executive Functions (EF) Defined 
EF is a singular term describing a complex and multifaceted concept. Goldstein et 
al. (2014) surveyed 33 different definitions of EF, each written over a span of nearly 40 
years.  The researchers presented EF as an umbrella term describing a variety of 
hypothesized cognitive processes that are performed by the prefrontal areas of the brain. 
Given the complex nature of EF, McCloskey and Perkins (2013) surveyed numerous 
definitions and descriptions of EF, pointing out that unless the construct of EF was properly 
defined, reliable and valid assessment could not be achieved.   
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To reflect the multidimensional nature of the various definitions of EF, they 
incorporated many elements of existing definitions into their own. Their comprehensive 
definition was adopted by this study. As defined by McCloskey and Perkins (2013), EFs 
are a set of multifaceted mental constructs responsible for cueing and directing the 
differential use of other mental constructs.. McCloskey and Perkins (2013) operationally 
defined these mental constructs as follows: 
(1) Executive Functions are multiple in nature; they do not represent a single 
unitary trait.  
             (2) Executive functions are directive in nature, that is, they are mental constructs 
 
 that are responsible for cueing and directing use of other mental constructs. 
 
(3) Executive Functions cue and direct mental functioning differentially in four  
 
broad construct domains: perception, emotion, cognition and action. 
 
(4) Executive functions use can vary greatly across four arenas of involvement:  
 
intrapersonal, interpersonal, environmental, and symbol systems. 
 
(5) Executive functions begin developing very early in childhood, continuing to  
 
develop at least into the third decade of life and most likely throughout the life span. 
  
(6) The use of executive functions is reflected in the activation of neural networks 
  
in various areas of the frontal lobes (p. 8-9). 
 
The Relationship Between ED and EF 
 
Executive Functioning (EF) abilities are strongly related to carrying out important 
everyday tasks and play a critical role in academic, social, and professional success, the 
human ability to multi-task. and quality of life (Grissom and Ryes, 2019; Himi et al., 2019). 
6 
 
Mullinet al. (2020) describe EFs as, “Central to nearly every aspect of our daily 
functioning” (p.560).  The overlap between EFs and ED occurs when EFs are necessary to 
cue and direct emotions and behavior in the process of self-regulation.   
Self-regulation is generally referred to as the capacity to regulate one’s behaviors, 
emotions, and cognitions in ways that are beneficial to functioning and adaptive to 
changing circumstances (Blair and Raver, 2014; McClelland et al., 2010).  In essence, self-
regulation is a complex construct that allows an individual to cope with stressors efficiently 
and effectively and to return to a baseline of being calm, focused and alert. In the 
classroom, self-regulatory processes are necessary to attend to instruction, remember 
multi-step directions amid distractions, and to produce and inhibit motor and verbal 
behaviors as necessary (Montroy et al., 2014). The level of a child’s self-regulation during 
early childhood has consistently predicted important outcomes, such as school readiness, 
academic achievement, adult education attainment, feelings of self-worth, coping skills, 
substance use, and law breaking (Montroy et al., 2018). Thus, adequate self-regulation is 
necessary for children’s success in school and in life (Thierry et al., 2018). 
According to Barkley (2012), EFs involve a broad range of high-level self-
regulatory skills, including inhibition, switching between tasks, planning, and adapting to 
reach a desired goal. Doebel (2020) indicated that not only are EFs fundamental to human 
cognition and achievement, but they are also necessary in exercising control over our 
thoughts and behavior. McCloskey et al. (2009) stated, “When executive functions are 
being used effectively, a person can exert control over perceptions, emotions, thoughts and 
actions, as well as the interactions between all four, and maintain a state of functioning that 
is more likely to be judged as normal,” (p.73).  
7 
 
Doebel (2020) pointed out that this is especially true when we are trying to do 
something that competes with our habits, impulses and desires. In regard to social-
emotional and behavioral functioning, a large body of empirical research has affirmed the 
interrelation of EF and emotional regulation. In fact, recent research has indicated that EF 
deficits are a common factor found across multiple forms of psychopathology (du Pont et 
al., 2019; Mullin et al., 2020; Sidqui et al., 2008; Snyder et al., 2019; Yazdi-Ravandi et al., 
2018). Well-developed EF skills are necessary in achieving and maintaining appropriate 
self-regulation (Sidqui et al., 2008). Conversely, deficits in EFs are linked to a range of 
clinical disorders (Doebel, 2020). 
McTeague et al. (2017) found that EF-related brain activity of individuals 
diagnosed with various psychiatric disorders differed from that of healthy controls 
regardless of disorder type. Deficits in EF have been associated with internalizing problems 
(e.g., anxiety and depression) in children (Wang & Zhou, 2019). A study completed by 
Molitor et al. (2018) found that females and adolescents with higher levels of 
hyperactive/impulsive symptoms and oppositional defiant behaviors were more likely to 
exhibit clinically significant patterns of EF disorders. 
 
Statement of the problem 
 Although the identification of Emotional Disability is infrequent, the magnitude 
and intensity of its outcomes and its impact on community resources demand careful 
attention. Students identified with an ED exhibit pervasively poor academic performance 
and educational attainment, far below that of students with high-incidence disabilities 
(Villareal, 2015; Wagner & Cemeto, 2004).  There is a clear and urgent need for careful 
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assessment of needs in order to inform interventions that may improve outcomes for 
students identified as ED. 
 
Purpose of the Study 
The purpose of this study was to use a comprehensive, multidimensional, 
holarchical model of executive capacities operationalized in the form of the MEFS parent-
rating scale to examine parent perceptions of the EF capacities of students identified as 
having an ED. These results were compared with a matched nonclinical sample in order to 
analyze existing differences in executive capacities as measured by parent ratings. 
Identified similarities and/or differences may help to inform an improved process of 




















REVIEW OF LITERATURE 
 
 
Historical Context and Theory 
At present, there are numerous research-based theories that conceptualize the 
complex construct of EFs. Muller and Kerns (2015) explained that existing EF theories can 
be categorized by type. There are narrow theories that identify only a few EF aspects and 
broad theories that identify multiple EF aspects. Factor analytic approaches attempt to 
resolve the EF as unitary versus EF as multicomponent debate by analyzing 
neuropsychological test batteries to identify factors that might represent the “least common 
denominator” of EFs. 
The idea of executive functions in medical science first emerged from behavioral 
observations of their dysfunction, particularly in individuals who had suffered significant 
frontal lobe injury (Doebel, 2020; Golstein et al., 2014). This was true of many of the first 
and most influential clinicians in the field. The first case was recorded as early as 1840, 
when a man named Phineas Gage suffered a devastating railway-construction injury. His 
miraculous survival, despite extensive damage to his frontal lobes, nevertheless brought 
marked changes in his personality and behavior. Contrary to his preinjury temperament, 
Gage was reported to be disinhibited and hyperactive. Gage’s altered deportment  led to a  
wave of localized, function-specific research and brain-behavior theories (Muller & Kerns, 
2015). Karl Pribram was the first to use the term “executive function” in his work while 
discussing the effects of lesions in the pre-frontal cortex (1973). 
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A turning point in the study of neural functioning emerged as researchers and 
clinicians began to view neural functioning in terms of complex systems (Muller & Kerns, 
2015). Of these, Alexander Luria, a Russian neuropsychologist, was a major contributor to 
present-day EF theory. During World War II, Luria served as the head of psychological 
services in a brain trauma hospital (Kazdin, 2000). Luria’s work was described as quite 
applicable to the development of assessments and the clinical application of interventions 
(Chan et al., 2008). Luria argued against localized mental activity, countering with the idea 
that mental activity was organized into hierarchical structures of interconnected “zones” 
(Luria, 1973).  Luria’s theory suggested that damage to any one part of the complex system 
could lead to dysfunction of the entire system.  
Luria worked closely with Lev Vygotsky, a collaboration that Muller and Kerns 
(2015) described as influential on another important contribution made by Luria’s work; 
the idea that humans were not born with unchanging cognition, but that psychological 
processes are a complex result of socially mediated experiences that influence their 
development (Luria, 1973). In the field of neuropsychology, Luria developed a theory 
featuring three functional units of brain activity: (1) activation and arousal (2) receive, 
process, store with simultaneous and successive coding (3) program, regulate and evaluate 
results (Luria, 1973).  
Throughout the next several decades, many other key theorists offered invaluable 
contributions towards developing a commonly understood theory of EF. Muller and Kerns 
(2015) point out how rapidly the study of EF has grown since the early 2000s, from just 




A multitude of definitions of executive function, the term Pribram had coined, have 
been written over the years. Doebel (2020) captures this state of research well, remarking, 
“Before the seminal work of Miyake and colleagues (2000), definitions of executive 
functions proliferated that bore family resemblances to one another but were often 
complex, (p. 943).” Doebel (2020) went on to point out one of these similarities included 
the notion of an “homunculus” or “agent-like entity” that controlled all brain processes. 
 For example, Posner and Snyder’s theory of attention and cognitive control 
suggested that cognitive control was responsible for overriding and inhibiting automatic 
responses as a particular situation required (Posner & Snyder, 1975). The work of Posner 
and Snyder (1975) built upon a similar construct introduced by Broadbent (1953), the 
theory of automatic and controlled processes or the “filter model.” Another hierarchical 
theory proposed by Baddley et al. (1996) postulated a central executive that controls lower 
level functions, such as phonological and visual-spatial functions.  
 Other theorists offered an alternative to the concept of EF as a single, linear, ordered 
process. Schiffrin and Schneider (1977), for example, upheld the earlier idea of an 
“automatic” versus “controlled” process but in the form of a dual processing theory. The 
dual processing theory contended that with repeated practice, controlled processes that 
require careful attention can be learned to the degree that they eventually become 
automatically and effortlessly executed. These processes were theorized to include three 
components: detection, search, and attention. Miyake et al. (2000) advanced the study of 
EF through their factor analytic studies identifying what they proposed were the three basic 
EF component processes. According to Miyake et al. (2000), these processes include 
inhibition of proponent responses, shifting between mental sets, and updating and 
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monitoring working memory. Other research has asserted that EFs are therefore reduceable 
to as few as one to three components (Karr et al., 2018). Contrary to such attempts to reduce 
the operation of EF to a minimum of factors, McCloskey and Perkins (2013) cautioned that 
an oversimplification of the concept may lead to inadequate assessment and clinical utility.  
 The works of Barkley, Luria and many other key theorists offered invaluable 
contributions to developing a consensus theory of EF. Their contributions helped to 
conceptualize individual functions and partial models. However, as McCloskey et al. 
(2009) pointed out, a complete model was lacking. McCloskey filled this gap in the 
literature with his Holarchical Model of Executive Function (HMEF). McCloskey’s HMEF 
buillt upon Barkley’s work, as well as many other multidisciplinary theories, to construct 
a comprehensive model (McCloskey et al., 2009).  
The Holarchical Model of Executive Function (HMEF) 
The HMEF is a comprehensive model integrating ideas from multiple disciplines 
and empirical concepts into five conceptualized tiers. These comprise: Self-Activation, 
Self-Regulation, Self-Realization/Self-Determination, Self-Generation, and Trans Self-
Integration, respectively (McCloskey et al., 2009; McCloskey and Perkins, 2012). Each 
tier is multifaceted, including its own, more specific functions. 
Self-Activation 
The first tier of EF in the five-tiered model of the HMEF is Self-Activation. Self-
Activation refers to the postawakening re-establishment of normal alertness. During the 
period of self-activation, functional brain circuits responsible for the coherent and 
orchestrated activity of the alert waking brain are re-established and reorganized (Balkin 
et al., 2002).  During this 5 to 20-minute process, a period referred to as sleep inertia, full 
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EF capacities for perceiving, thinking, feeling, and acting are not fully accessible 
(McCloskey and Perkins, 2012). The point at which this process is complete represents the 
availability or “activation” of higher level EFs that can be accessed for optimal self-control 
(McCloskey & Perkins, 2009).  
 
Self-Regulation  
Self-Regulation is the second tier in the five-tier EF model.  In the HMEF, the Self-
Regulation tier includes 32 individual executive functions. These thirty-two functions 
comprise: Perceive, Focus/Select, Sustain, Energize, Initiate, Inhibit, Stop, Interrupt, Be-
Flexible, Shift, Modulate, Monitor, Correct, Balance, Gauge, Anticipate, Estimate Time, 
Analyze, Generate, Associate, Organize, Plan, Evaluate/Compare, Decide, Sense Time, 
Pace, Sequence, Execute, Hold, Manipulate, Store, and Retrieve. Each of these individual 
self-regulation EFs work alone or in any combination to cue, direct and coordinate 
moment-to moment-functioning in the domains of Perception, Emotion, Thought and 
Action (McCloskey and Perkins, 2012) 
Self-Realization/Self-Determination 
The third multicomponent tier of the HMEF includes Self-Realization/Self-
Determination. As McCloskey and Perkins (2012) noted, this tier extends beyond the 
function of basic moment-to-moment management. It develops more longstanding 
concepts, such as establishing and maintaining self-image and conceiving plans and goals. 
Self-Realization manifests when a person is aware of how they utilize the lower tier 
executive functions. Use of executive functions in the Self-Realization tier enables the 
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establishment of greater awareness of self and others, the capacity for self-reflection and 
self-analysis, and an awareness of personal strengths and weaknesses.   
The Self-Determination component facilitates personal goal setting and long-term 
planning (McCloskey & Perkins, 2012). The Self-Determination EFs are independent from 
lower level EFs involved in moment-to-moment planning. However, effective use of the 
lower level executive functions may enhance or hinder the application of Self-
Determination’s executive functions. Despite the level of efficiency of one’s lower level 




The concept of Self-Generation is the fourth tier of the HMEF. Self-Generation is 
described as, “a set of guiding principles” or “philosophy of life” that ultimately influences 
the use of EFs at subordinate levels of the model (McCloskey & Perkins, 2012). Although 
a person may have developed such personal philosophies, it does not necessarily mean that 
they consistently and effectively apply these philosophies on a daily basis. The application 
of Self-Generation executive functions has a bidirectional influence on the development 
and utilization of lower level EFs. Self-Generation has significant potential to influence 
how a person engages their EFs at the lower tiers (McCloskey et al., 2009).  
 
Trans Self-Integration 
Trans Self-Integration occupies the fifth and highest tier of the HMEF. Trans-Self 
Integration is the capacity to understand the limits of human perception and to experience 
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an egoless state that some spiritual traditions have described as a “unity of consciousness.”  
The ultimate awareness of the transience of human life and the infinitesimal importance of 
an individual in comparison to all that exists or has ever existed can serve as a powerful 
guide for intentional direction of many, if not all, aspects of a person’s life. Trans-Self 
Integration also holds significant potential to influence the engagement of executive 
functions at lower tiers (McCloskey et al., 2009; McCloskey & Perkins, 2012).  
HMEF: Arenas of Involvement  
If EFs ultimately govern all goal-directed behavior, their applications serve diverse 
purposes across multiple areas of functioning in day-to-day life.  The HMEF accounts for 
these different contexts through the four “arenas of involvement.” The four Arenas of 
Involvement refer to the goals or contexts in which aspects of EF are applied. These arenas 
Comprise the intrapersonal (directing in relation to one’s internal state), the interpersonal 
(directing in relation to others), the environmental (directing in relation to the immediate 
environment) and symbolic system use (directing in relation to culturally derived symbolic 
systems that are used to process and share information) (McCloskey & Perkins, 2013). The 
four arenas of involvement are key to the HMEF, as they may help to explain the potential 
variation in EFs based on the contexts in which EFs may be used.  
 
EF and ED: a Neuropsychological Perspective 
It is important to fully comprehend the neurological basis of EFs in relation to ED, 
and to understand as thoroughly as possible not only what they are but how they work. 
However, science still has much to learn about how the brain coordinates all complex 
functions. At this time, it is widely accepted that EFs are primarily a function of the frontal 
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lobes (Feifer, 2009; Goldstein et al., 2014; Mace et al., 2019; Ottero & Barker, 2014). it 
was formerly believed that the coordination of multiprocess functions was limited to the 
frontal lobes. However, research has shown that the frontal lobes do not work 
independently. Otero and Barker (2014) likened the frontal lobes to, “the driver of a car.” 
Although the driver is ultimately in control of the car, the driver is unable to exert that 
control without the coordination  the car’s functions. The relationship between the frontal 
lobes and goal-directed behavior are the result of complex, interrelated neural circuits that 
connect many different regions of the brain (Ottero & Barker, 2014; Goldstein et al., 2014).  
A key anatomic feature of all mental processes, including emotional functioning, is 
the development of white matter pathways in the brain. These pathways create functional 
connectivity between different brain regions (Feifer, 2009). White matter pathways consist 
of a fatty substance called myelin that wraps around nerve cells and enables a quick, smooth 
transmission of neural messages (Feifer, 2009). Abnormal myelination has the capacity to 
impact the efficiency and timing of neural connectivity. 
The frontal lobes are located in the most prominent anterior region of the brain. 
They are the last part of the brain to fully develop. Processes centralized in the frontal lobes 
of the brain include motor planning, executive functions and emotional regulation (Sidqui 
et al., 2008; Yalof, 2009).  The frontal lobes can also be divided into constituent areas. The 
areas of the frontal lobes are the lateral, medial, and orbitofrontal surfaces (Ottero and 
Barker, 2014; Sidqui et al., 2008). Ottero and Barker, (2014) explained that the orbital and 
medial regions are involved in emotional behavior; they are connected to deeper areas of 
the brain like the limbic system and brain stem. Many substructures of the frontal lobes 
facilitate our motor capacity to act or do, which is significant in the conceptualization of 
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the essential role the frontal regions play in human behavior. Substructures of the frontal 
lobes include the primary motor cortex, pre-motor cortex, supplementary motor cortex, 
Broca’s motor-speech area, frontal eye fields, and the prefrontal cortex (Gazzaniga et al., 
2009; Otero & Barker, 2014).  
The prefrontal cortex (PFC) exhibits particular significance in the executive control 
of emotions. The PFC has been found to facilitate the modulation of both positive and 
negative emotions (Feifer, 2009). Ventral areas of the medial PFC are associated with 
down-regulating fear response transmitted from the amygdala (Johnstone & Walter, 2014). 
The ventrolateral PFC, dorsolateral PFC and dorsal anterior cingulate have been 
associated with emotional regulation; the dorsal anterior cingulate cortex is involved in 
monitoring and detecting the necessity for emotional control (Johnstone & Walter, 2014).  
To place these regulatory features and associated processes in the context of 
emotional regulation, it is important to understand the thought-emotion-behavior 
connection. Ochsner and Gross (2014) hypothesized that the basis for all goal-directed 
behavior is essentially to decrease states that we experience as negative, and to increase the 
states that we experience as having positive value. The experience of positive or negative 
states is described by Ochsner and Gross (2014) as the three-part sequence of Valuation. 
The first part, perception, occurs as the result of either an internal or external stimulus. An 
external stimulus is visually detected by the occipital lobes, auditorily detected by the 
temporal lobes, or somatosensory input detected by the parietal lobes (Yalof, 2009). If the 
initial stimulus is a memory-desired goal, it is likely that the hippocampus (limbic system) 
will play a role in processing this information (Feifer, 2009). 
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Next, the valuation of that stimulus (assigning it a subjective value of positive or 
negative) can be either a core or contextual valuation (Ochsner & Gross, 2014). Core 
valuations are those that are connected to basic physiological-behavior responses (e.g., 
touching something hot and pulling back your hand). Core valuations such as arousal and 
threat assessment are made and processed through the inner brain via the amygdala or 
ventral striatum, where reward values are recognized.  In contrast, a contextual valuation 
involves multiple stimulus-response connections, including the current social, historical, 
and motivational contexts of the individual. A contextual valuation is more executive in 
nature than a core valuation. Contextual valuations are processes in the brain’s frontal 
lobes. Once a perception is registered and a valuation made, an action or behavior occurs. 
This action, which is either automatic or voluntary, is based on the first two parts of the 
sequence, perception and valuation (Ochsner & Gross, 2014). This three-part sequence is 
referred to as Perception-Valuation-Action (PVA). Multiple PVA sequences usually 
happen simultaneously and interact with each other, and, researchers believe, ultimately 
influence subsequent behavior. Executive functions are not only relevant but extremely 
important to the later, contextual valuation.  This is due to the necessity of using working 
memory, cueing and directing many different cognitive processes during this type of 
sequence that typically takes place in the dorsolateral prefrontal cortex (Feifer, 2009). 
Therefore, it is evident that the contextual valuation process will involve many different 
parts of the brain. A key element of the PVA cycle to consider is that previous cycles can 
impact future cycles. McCloskey et al. (2009) explained that negative moods can influence 
how a child perceives, feels, thinks, and acts, impacting self-control, and the ease with 
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which a child is able to self-activate, indicating that self-control capacities across all tiers 
may be affected by emotional state, which has implications for the childs quality of life. 
 
Assessment of Executive Functions and Emotional Disability 
In order to properly address the challenges presented by EF deficits in terms of 
social-emotional functioning, an assessment needs to clearly identify EF strengths and 
weaknesses and to devise interventions that will  address the weaknesses identified 
(McCloskey and Perkins, 2013). Although some debate has occurred over the best way to 
measure EFs, several standardized tests aim to do just that. These tests include individually 
administered, task-based performance assessments, ecological assessments that require an 
individual to interact with the environment, and rating scales (Duggan et al., 2018). Delis 
et al. (2001) assert that assessment has been challenging, because aspects of these concepts 
are still in the early stages of research. It is unsurprising that a concept like EF, which has 
been difficult to define, has also proved difficult to assess.  
 One widely used task-based assessment is the Delis-Kaplan Executive Function 
System (D-KEFS). The D-KEFS is designed to assess an array of verbal and nonverbal 
executive functions of individuals ages 8 – 89 through nine measures: Trail Making Tests, 
Verbal Fluency Test, Color Word Inference Test, Sorting Test, Twenty Questions Test, 
Word Context Test, Design Fluency Test, Tower Test and Proverb Test (Dugbartey, 2003). 
One benefit of the D-KEFS assessment is that each of the nine individual tests can be 
administered separately at the discretion of the clinician. However, the assessment’s 
identified drawbacks include poor concurrent validity with other neurocognitive tests and 
a lack of ecological and predictive validity (Dugbartey, 2003). In addition, D-KEFS does 
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not include any direct assessment of the social-emotional or behavioral aspects that 
Dugbartey (2003) describes as an “important impairment” in the domain of frontal lobe 
dysfunction.  
The Neuropsychological Assessment, Second Edition (NEPSY-II) includes several 
features that the D-KEFS lacks. It is comprehensive in the sense that it assesses a wide 
range of neuropsychological and cognitive characteristics. Its most recent update (2007)  
added the Social Perception Domain comprising the Affect Recognition and Theory of 
Mind subtests (Brooks et al., 2010). The NESPY-II can also provide an assessment of a 
wider subject age range than the D-KEFS. Overall, the NEPSY-II includes 32 subtests, 
each divided into six different domains of cognitive function: Attention and Executive 
Function, Language, Memory and Learning, Sensorimotor, Social Perception and Visual-
Spatial Processing (Brooks et al., 2010). Additional improvements included in the 2007 
update were improved psychometric properties and expansion of clinical groups,  such as 
ADHD, Asperger’s Disorder, Autistic Disorder, Deaf and Hard of Hearing, Emotionally 
Disturbed, Language Disorder, Mild Intellectual Disability, Mathematics Disorder, 
Reading Disorder and Traumatic Brain Injury (Brooks et al., 2010).  
These are just a few examples of popular standardized task-based assessments.  
However, these assessments are subject to several criticisms. One such criticism is that the 
highly structured clinical setting in which these assessments are conducted may be favor 
optimal EF performance and may not accurately portray EF deficits manifested in an 
everyday setting (Dugan et al., 2018; Erikkal et al., 2018; Mullin et al., 2020).  Practice 
effect issues are reported when repeated measurements are taken, as well as problems of 
validity. Measures intended to gauge executive functions did not necessarily measure the 
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same executive construct (Bartels et al., 2010 as cited in Erikkal et al., 2018; Dugbartey, 
2003; Karr et al., 2018).  
Given these limitations, a questionnaire-based measure of EF may provide a more 
ecologically valid picture (Erikkal et al., 2018; Mullin et al., 2020). For example, Barkley 
and Fischer (2011) found that scores from a self-report measure of EF provided a stronger 
prediction of ADHD impairment and persistence into adulthood than performance-based 
measures of inhibition, working memory, nonverbal fluency, or problem solving.  
Furthermore, Kamradt et al., (2014) found that task-based measures of EF required self 
and informant ratings of EFs in order to increase assessment sensitivity needed to detect 
ADHD cases. 
Some examples of ratings scales frequently used to assess executive functions include the 
Behavioral Rating Inventory of Executive Function (BREIF), the Delis-Rating of Executive 
Functions (DREF), and the Brown Executive Function/Attention Scales (Brown EF/A 
Scales). These rating scales typically provide measures to evaluate caregiver, teacher, and 
for some age ranges, self-report of executive functioning. The scales include assessments 
of EFs also targeted by task-based measures, such as initiation, attention, working memory, 
etc. The BREIF contains scales that measure behavioral and emotional regulation. 
Likewise, the Brown EF/A Scales include a cluster that assesses Emotion and Self-
Regulation. However, these assessments are limited in properly analyzing the full nature 
of EF strengths and weaknesses. In the context of the HMEF, these assessments focus on 
the symbol system arena and do not consider other arenas. such as the intrapersonal, 





McCloskey Executive Functions Scale (MEFS) 
The McCloskey Executive Functions Scale (MEFS) is a norm-referenced web-
based rating scale designed to assess teacher and parent perceptions of a child’s use of 
executive functions (McCloskey, 2016, 2021). The MEFS can be used to assess children 
between the ages of 5 and 18 years-old. The MEFS measures parent and teacher 
perceptions of how effectively a child uses executive functions in the self-regulation of 
their perceptions, feelings, thoughts and actions. The MEFS was nationally standardized 
(teacher form N = 1,000; parent form N = 600) with an equal distribution of sampling in 
each age group. Approximately 19% of students in the sample were identified as students 
with disabilities. The standardization sample reflects the proportions in the U.S. census in 
terms of region, gender, and ethnicity.  
 The MEFS is based on the multi-tiered, multi-faceted HMEF developed by 
McCloskey (McCloskey et al., 2009a, McCloskey & Perkins, 2012; McCloskey, 2016).  
The MEFS targets two specific tiers in the overall HMEF. The two tiers measured are Self-
Regulation and Self-Realization/Self Determination. The Self-Regulation component of 
the MEFS includes assessment of the 31 self-regulation specific executive functions 
(SREF). These functions are organized into seven clusters. The seven clusters comprise 
Attention, Engagement, Optimization, Efficiency, Memory, Inquiry, and Solution. Each 
facet is evaluated in two arenas of involvement, Academic and Self/Social. The Academic 
arena is a measure reflecting the Symbol System arena in the HMEF, one of which uses 
executive control to manage academic production. The Self/Social arena combines the 
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Interpersonal and Intrapersonal arenas of the HMEF, in which a person uses executive 
control for self-management individually or in a specified social situation.  
Parent and teacher responses on the MEFS provide unique insight into a child’s EF 
capacities through two factors. These factors are whether the child has a specific strength 
or deficit in knowing how to use a particular EF and/or whether the strength or deficit is a 
matter of a child knowing when to use a particular EF. The HMEF perspective considers 
the presence or absence of both factors as distinct skills that can be taught. According to 
the HMEF, EFs are responsible for creating awareness of what to do and when to do it.  
The utility of the MEFS is that its comprehensive, multicomponent assessment 
acknowledges and helps to explain the many ways in which an individual’s EF profile can 
vary. 
 
Known Manifestation of EF Deficits in Mental Health Disorders 
Assessment methods of EF have traditionally focused almost exclusively on what 
are called cool EFs. Cool EF skills are assessed in relatively neutral emotional contexts 
and typically involve goal-directed EFs, such as planning, inhibitory control, working 
memory, cognitive flexibility, and monitoring (Peterson & Welsh, 2014; Zelazo & Carlson, 
2020). EFs categorized as hot, which have more recently attracted attention, include 
motivation, values, and tension between immediate gratification and long-term rewards. 
As Zelazo et al. (2010) explained, executive functions like inhibitory control may operate 
differently depending on the emotional context of the task. In particular, inhibitory control 
may be considered a hot EF in contexts in which reward or punishment may result.  
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It is peculiar to consider that cognition and emotion have historically been regarded 
as completely separate mental states. Immordina–Yang (2014) explained that learning 
involves both emotional evaluation and cognitive processing. Furthermore, McCloskey et 
al. (2014) point out that cognition and emotion continuously interact with each other; the  
process of self-regulation is essentially using cognition to control emotion. The mechanical 
underpinnings of self-regulation have been theorized in multiple perspectives. It is 
hypothesized that levels of self-regulation are a product of two influencing factors: 
prefrontal processes of executive functions, and autonomic functions such as stress, 
arousal, and anxiety (Blair & Dennis, 2010; Blair & Urasche, 2011; Cunningham & Zelazo, 
2007;  Zelazo & Lyons, 2014).  
Prefrontal processes involving executive functions were traditionally thought as the 
apex of “top-down” influence on self-regulation, while autonomic processes were 
considered as a “bottom up” influence ( Neuenschwander et al., 2012; Zelazo & Lyons, 
2014). Zelazo and Lyons (2014) stated that these two influences continually interact with 
each other. The overlapping of process and presentation make differentiation between the 
two difficult. However, there are a few important distinctions to consider, which are 
outlined below.   
Top-Down Processes of Self- Regulation  
Executive functions are assumed to play a top-down role in behavioral self-
regulation (Neuenschwander et al., 2012). This unique collection of mental capacities cue 
and direct the use of other mental capacities and coordinate multitasking efforts 
(McCloskey & Perkins, 2013). Specific executive functions involved in the process of self-
regulation include attention (the ability to focus on instructions and current stimuli), 
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working memory (processing information while holding a rule or set of rules in mind), 
inhibition (ignoring a well-learned response and acting in a contrary fashion), and mental 
set-shifting (Montry et al., 2016).  These mental capacities originate in the pre-frontal 
cortex of the brain and collectively exercise goal-directed control over complex aspects of 
planning and executing behavior (Gazzaniga et al., 2009); Lyons & DeLange, 2016; Zelazo 
& Lyons, 2012).  
In the school setting, these functions may facilitate the processes necessary for 
knowledge acquisition, such as remembering instructions, attending to important parts of 
a lesson, staying on task, and working with abstract concepts and symbols, such as letters 
and numbers (Best et al., 2009). Nesbit, Farran, and Fuhs (2015) state that the ability to 
attend to and engage in learning-related activities is a major factor in learning-related 
classroom behaviors that mediate academic achievement in preschool children. Children 
who tend to be inattentive during class time are less likely than an attentive peer to make 
academic gains (Nesbit et al., 2015). 
 
Bottom-Up Processes of Self-Regulation  
Bottom-up and top-down processes are similar in that both involve attention and 
inhibition of an inappropriate response in favor of a more appropriate response 
(Neuenschwander et al., 2012). However, bottom-up processes have largely been 
operationalized with qualities of temperament and emotional control, focusing on 
motivational and emotional responses to situations of risk and reward (Neuenschwander et 
al., 2012).  Bottom-up processes are characterized by factors of effortful control, defined 
as the ability to inhibit a dominant response in order to perform a subdominant response 
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(Neuenschwander et al., 2012). Processes such as delay of gratification, persistence on 
boring tasks, inhibitory control, voluntary inhibition, attention focusing, as well as the 
experience of pleasure and perceptual sensitivity, all factor into the act of effortful control 
(Neuenschwander et al., 2012).   
These processes originate in the limbic system, a collection of centrally located 
brain structures that are responsible for emotional processing, learning, and memory 
(Gazzaniga et al., 2009). Subcortical limbic structures include the amygdala, which 
facilitates emotional processes and cues the fight, flight, or freeze response, and the nucleus 
accumbens, which is responsible for the perception of reward and pleasure. The 
hypothalamus, another limbic subcortical structure, is responsible for regulating several 
autonomic processes.  It is connected to the frontal lobes and is believed to transmit 
information to the planning centers of the brain to inform decision making (Zelazo & 
Lyons, 2012). The hippocampus, a cortical structure, is also part of the limbic system and 
is responsible for storing new memories (Hawn Foundation, 2011).  
 
Multidirectional Function of Self-Regulation  
Top-down and bottom-up processes continually interact with one another (Zelazo 
and Lyons, 2012). In this fashion, executive functions (top-down processes) may impact 
one’s effortful control and effortful control (bottom–up processes) may facilitate or 
interfere with the ability to plan and execute behavior (Zelazo & Lyons, 2012). However, 
the cognitive resources that fuel the attentional process are not unlimited (Esterman et al.,  
2014). The more stressors a child is dealing with, the more difficult it is to remain calmly 
focused and alert (Guiliano et al., 2018; Shanker, 2012). Potential sources of stress in early 
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childhood are physiological (level of energy in the nervous system), emotional (energy-
producing emotions such as interest or energy-depleting negative emotions), cognitive 
(memory, attention, retention of information or problem solving), social (understanding 
cues and behaving in a socially appropriate manner) and prosocial behaviors (helping, 
sharing, donating, and cooperating; Shanker, 2012).  These stressors are frequently present 
throughout any school day. As cognitive resources are depleted, sustaining attention 
becomes more difficult (Esterman et al., 2014). In adults, cognitive energy is further 
depleted when sleep deprivation is a factor. Lagner and Eickhoff (2013) cite lapses in driver 
attention while fatigued as the chief reason for road accidents,  
Given the interrelated nature of emotion and cognition, it is unsurprising that 
several studies presented evidence that multiple forms of psychopathology are related to 
disruptions of EFs (Crow, 2019; DuPont et. al., 2019; Mullin et. al., 2020; Shork et al., 
2018; Snyder et al., 2019). However, although correlation is clear, current research 
continues to search for conclusions that explain this relationship in greater detail and 
specificity. Some researchers have begun to unravel this complex concept by studying 
individual EFs in relation to specific emotionally pathologic symptoms or to behavioral 
manifestations of disorders.  
For example, Crow (2019) found that trait neuroticism (the propensity to 
experience negative emotions) predicted error reaction time and multiple responses on a 
continuous performance test. Results suggested that individuals identified as having trait 
neuroticism demonstrated a faster but less efficient response type (Crow, 2019). Erikkal et 
al. (2018) found that viewing emotional stimuli prolonged reaction times. Furthermore, 
Warren et al., (2020) found that anxious apprehension (worry) manifested as deficits in 
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cognitive shifting. Zelazo and Carlson (2014) emphasized that the categorization of 
cool/top down and hot/bottom-up executive functions had been helpful in the process of 
differential diagnosis, for example, in identifying the presence of individual and comorbid 
presentations of disorders, such as ADHD, Oppositional Defiant Disorder and Conduct 
Disorder (Zelazo & Carlson, 2014).  
EF and Internalizing Disorders 
 Several recent studies show a connection between EF and internalizing mental 
health disorders. Snyder et al., (2019) discovered a relationship between poorer overall EF 
and internalizing psychopathology. Mullin et al., (2020) found that EF held strong 
associations with self- and parent-reported severity of anxiety and depression symptoms. 
O’Rourke et al., (2020) found that individuals who demonstrated lower levels of anxiety 
also demonstrated greater inhibitory control than those with higher levels of anxiety. 
Furthermore, in a study conducted by Schork et al., (2018), a group of children identified 
as having polygenic risk for major depressive disorder demonstrated poorer performance 
on a test of inhibition (Flanker task).  
In a longitudinal study of individual EF aspects, inhibition of first-grade students 
independently predicted internalizing problems in sixth grade through its relationship with 
peer difficulty (Wang & Zhou, 2019). Rumination or repetitive distressing thoughts, which 
are salient characteristics of depressive disorder, have also been found to impact EFs (Du 
Pont et al., 2019). It has been hypothesized that rumination’s effect on EFs may be that 
functional employments of EFs are disrupted by difficulty inhibiting and disengaging from 
rumination (DuPont et al., 2019).  However, it is also possible that difficulty disengaging 
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from rumination may be a characteristic of preexisting EF dysfunction. At present, these 
theories arise from correlational evidence (DuPont et al., 2019). 
The relevance of EFs and internalizing disorders may be characterized by how 
attentional focus is deployed. Cisler and Koster (2010, as cited in Mullin et al., 2018) 
pointed out that a common feature of anxiety disorders is an excessive attentional vigilance 
for threat. This excessive vigilance may impair EF capacities by depleting the cognitive 
resources available for processing (Mullin et al., 2018). When controlling for other 
comorbid conditions, such as depression or ADHD, multiple studies found the presence of 
anxiety to be a factor linked to poorer EF (Castagna et al., 2019; Jin et al., 2020).  
 Olley et al. (2007) conducted a literature review, which revealed that rigid and 
perseverative symptoms of Obsessive Compulsive Disorder (OCD) place a burden on the 
executive system and slow response time. McNamara et al. (2014) has found that pediatric 
patients diagnosed with OCD demonstrated deficits in shifting, inhibition, emotional 
control, planning and organizing, monitoring, and initiating, all of which predicted higher 
Obsessive Compulsive severity across treatment. One recent study demonstrated that EF 
deficits are even present in individuals who have not been diagnosed with OCD but are 
considered at high risk for later diagnosis (Bernardes et al., 2020).  Bernardes et al. (2020) 
identified specific impairments in spatial working memory, motor, and processing speed. 
 
EF and Obsessive-Compulsive Disorder 
 
Obsessive-Compulsive and related disorders are characterized by the experience of 
obsessive thoughts and compulsive behaviors. However, there are variations of symptom 
presentation that have been organized into about four or five different symptom dimensions 
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(McGuire et al., 2014). These include Symmetry/Ordering, Contamination/Cleaning, 
Forbidden Thoughts, and Aggressive Checking (McGuire et al., 2014). In studying 
neuropsychological performance in Obsessive-Compulsive Disorder (OCD) symptom 
dimensions among youth, McGuire et al. (2014) found varied performance deficits across 
those dimensions. McGuire et al., (2014) discovered that youth with hoarding or 
symmetry/ordering symptoms performed worse than those without these symptoms. 
Specific deficits uncovered included nonverbal fluency, processing speed, and 
inhibition/switching (McGuire et al., 2014). Such findings continue to highlight the 
intricacy and complexity of executive function by pointing to the possibility that specific 
symptom dimensions may be associated with distinct alterations of brain function 
(McGuire et al., 2014).  
 
EF And Bipolar Disorder 
 
Bipolar disorder (BD) is characterized by significant and abrupt mood swings 
ranging from mania to depression (Feifer, 2009). These include bipolar I, comprising a full 
manic episode lasting more than seven days; bipolar II, comprising a manic episode of 
under four days; and cyclothymic disorder, in which mixed depressive episodes and 
hypomanic symptoms are present (American Psychiatric Association, 2013; Feifer, 2009).  
The neurophysiology of individuals diagnosed with BD have demonstrated a pattern of 
structural abnormalities in frontal-subcortical areas of the brain with related impairments 
in executive functions (Feifer, 2009). In fact, EF levels were found to be better predictors 
of occupational status in a group of individuals diagnosed with BD than their IQ 
(Drakopolous et al., 2020). 
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Not unlike other psychopathologies, comorbid differentiation can be difficult to 
discern with a presentation of BD. Feifer (2009) noted the diagnostic confusion presented 
in BD symptoms (mania, decreased need for sleep, grandiosity, racing thoughts, increased 
distractibility, excessive pleasure seeking, and risky behavior) significantly overlap with 
symptoms of ADHD and can be difficult to differentiate. EFs in impaired individuals 
diagnosed with BD are similar to those of persons diagnosed with depression, including 
shifting, inhibition, visuospatial working memory, verbal working memory manipulation, 
and verbal working memory maintenance (Snyder et al., 2015). However, studies including 
individuals diagnosed with BD have indicated slightly greater impairments in executive 
functioning in comparison to individuals diagnosed solely with depression (Hosenbocus & 
Chahal, 2012). 
 
EF and Externalizing Disorders 
Externalizing Disorders include a cluster of conditions described in the Diagnostic 
and Statistical Manual, Fifth Edition (DSM-5) that are characterized by disruptive 
behaviors. These include disruptive impulse control and conduct disorder (DICCD), 
conduct disorder (CD) and oppositional defiant disorder (ODD), and intermittent 
explosive disorder (IED), among others. There is an overarching conceptualization 
throughout the literature that relevant deficits in EF for such disorders include inhibitory 
control (Bonham et al., 2020). A meta-analytic review of literature completed by Bonham 
et al. (2020) supports this theory. In fact, it was found that children diagnosed with 
ODD/CD independent of ADHD showed similar ADHD symptomology, including similar 
levels of inhibitory control deficits.  
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There is also evidence suggesting that adolescents diagnosed with OCD/CD 
demonstrate deficits in adapting to stress in the environment compared to adolescents 
without a clinical classification, as measured by their difficulty sustaining attention under 
stressful conditions (Schoorl et al., 2018). A study completed by Rubia (2011), which 
reviewed neuroimaging, revealed abnormalities in brain regions associated with hot 
executive functioning that were present more frequently in children diagnosed with 
OCD/CD than children diagnosed with ADHD.  
Reynolds et al. (2019) suggested that impulsivity and poor EF are both correlated 
with risk-taking behavior. On the Iowa Gambling task, an assessment measuring decision 
making was associated with antisocial traits (e.g., theft, dishonesty, and irresponsibility) 
but the measure of perseveration was associated with sexual risk taking and drug behavior 
but not antisocial traits (Reynolds et al., 2019).  
 
EF and Personality Disorders 
Garcia-Villamisar et al. (2017) conducted a thorough review of current studies 
outlining EF impairments in adults with personality disorders. For those diagnosed, 
empirical evidence demonstrated consistent impairments in decision making, working 
memory, inhibition, and flexibility. However, limited research in some areas and an 
absence of research for a group of less common personality disorders were noted (Garcia-
Villamisar et al., 2017). The disorderd considered include borderline, obsessive-
compulsive, anti-social, narcissistic and schizotypal personality disorders.  
In a study with the objective of clarifying the neurophysiological profile of 
individuals diagnosed with antisocial personality disorder, these individuals were found to 
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have impairments in visual, short term and working memory, inhibitory control, and 
attention compared with controls (Baliousis et al., 2020). Recognizing the multifaceted 
nature of psychopathology, Unoka and Richmond (2019) studied EFs in individuals 
diagnosed with borderline personality disorder (BPD) along with their potential 
moderators. According to their findings, those diagnosed with BPD demonstrated deficits 
in decision-making, memory, EF, processing speed, verbal intelligence, and visuospatial 
abilities. Parental level of education was associated with better EF, but the presence of 
comorbid disorders (e.g., major depression, eating disorders, substance abuse) was 
associated with lower EF (Unoka & Richmond, 2019).  However, when anxiety and post-
traumatic stress disorder were present in addition to BD, significant differences in EF were 
not found (Unoka & Richmond, 2019). 
 
Summary 
 A great deal of information has been gained through decades of tireless research on 
the topic of EF. It is clear that EFs are complex and multifaceted. It is also clear that deficits 
in EFs are associated with emotional and behavioral difficulties demonstrated by students 
with EBD classification. Although we know EF difficulties are associated with EBD 
classification, the specific nature of the EF deficits needs to be explored further.  This study 
examined parent and teacher ratings of students classified as EBD to offer additional 







Research Question 1: Do parent ratings of students classified as Emotionally Disabled 
identify any specific patterns of EF strengths and weaknesses and ES deficits in the Self-
Regulation, Self-Realization or Self-Determination Clusters that differ from patterns 
exhibited by a group of matched controls? 
 
Research Question 2: Do parent ratings of students classified as Emotionally or 
Behaviorally Disordered identify any specific patterns of EF strengths and weaknesses and 
ES deficits at the level of individual Self-Regulation executive capacities that differ from 






This study examined archival data collected during the standardization of the 
McCloskey Executive Functions Scale Parent Report Form (MEFS-PR) and Teacher 
Report Form (MEFS-TR), which are web-based rating scales developed to assess 
perceptions concerning students’ use of executive functioning. The information gathered 
from the MEFS-PR and MEFS-TR assists in the identification of executive function 
strengths, executive function deficits, and executive skill deficits in children ranging from 
5 through 18 years of age. 
 
Data Sources 
The sources of the archival data used in this study are the MEFS-TR and MEFS-
PR item raw score files that were created from the standardization data collection file. The 
MEFS-TR data were collected during the scale standardization project from March 2014 
to April 2015.  The MEFS-PR data were collected during the scale standardization project 
from April 2018 to August 2019.   
Data Used in the Study 
The specific MEFS-TR archival data used in this study were the item raw scores 
for 21 students classified as Emotionally Disturbed or Behaviorally Disordered (EBD) and 
a matched control sample of 21 students that did not have any clinical classification. The 
specific MEFS-PR archival data used in this study were the item raw scores for 16 students 
classified as Emotionally Disturbed or Behaviorally Disordered (EBD) and a matched 





The control samples were created by selecting the ratings of nonclinical 
standardization cases that matched the clinical sample cases using the demographic data 
variables of age, gender, ethnicity, and parent/teacher-provided academic skills rankings.   
 Parent and teacher ratings reflected perceptions of the frequency and effectiveness 
of students’ display of behaviors that reflected the degree of use or disuse of executive 
control.  Parents and teachers rated each student in the clinical and control groups with a 
pool of 104 items that represented 31 self-regulation executive functions, organized into 
seven self-regulation clusters, three facets of self-realization and two facets of self-
determination (see Appendix A for copies of the MEFS-PR and MEFS-TR forms).   
Measures  
The variables in the data analyses included the teacher and parent responses to the 
104 items of the MEFS. For each form, 87 items represented 31 self-regulation executive 
functions organized into seven self-regulation clusters, 11 items represented three facets of 
self-realization, and six items represented two facets of self-determination (see Appendix 
A for the MEFS-PR and MEFS-TR form). Self-regulation items were rated on a 6-point 
scale ranging from 0 to 5.  Self-realization and self-determination items were rated on a 4-
point scale ranging from 0 to 3.  Appendix A shows the MEFS-PR and MEFS-TR rating 
rubrics. 
Psychometric Properties of MEFS 
 
Item Ratings.  Each MEFS Self-regulation item was rated by parents and teachers 
using six potential responses: 
5-AA = ALMOST ALWAYS does it on own without prompting  
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4-F = FREQUENTLY does it on own without prompting   
3-S = SELDOM does it on own without prompting   
2-AP = Does it, but only AFTER PROMPTING   
1-DA = Only does it with DIRECT ASSISTANCE  
0-UA = UNABLE to do it even with ASSISTANCE 
The rating options for the items comprising the Self-Realization and Self-
Determination facets were: 
3-VO = Does this VERY OFTEN 
2-O = Does this OFTEN 
1-S = Does this SOMETIMES, but not much 
0-N = NEVER does this 
Evidence of Reliability and validity.  Parent and teacher ratings were examined 
using a measure of inconsistent responding.  The MEFS Inconsistency scale is composed 
of six self-regulation items whose wording was altered slightly.  The original items and the 
slightly altered items were included on the rating form but placed in different locations.  
Ratings of the original item and the slightly altered item were compared to obtain a rating-
difference score.  The absolute values of these rating-difference scores were summed 
across all six pairs of consistency items to produce the score for the Inconsistency Index.  
An acceptable level of variation that was not likely to be cause for concern about the 
consistency of teacher ratings was established (a raw score of 6).  All parent ratings and 
teacher ratings of the consistency items for students in the EBD clinical sample and 




The MEFS manual also reports internal consistency and split-half reliability 
coefficients by six age groups for the seven self-regulation clusters and 14 subclusters (each 
self-regulation cluster was divided into items assessing the Self/Social Arena and items 
assessing the Academic Arena) and the Self-Realization and Self-Determination 
composites.  Most of these coefficients were above .90,  and no coefficient was lower 
than .78.  Test-retest reliability coefficients also were provided for the cluster, subcluster, 
and composite scores, with all but two of these coefficients at or greater than .76. 
The MEFS manual cites several methods to establish the validity of the scale.  
These include evidence based on test content, evidence based on response processes, 
evidence based on internal structure, and evidence based on relations to other variables, 
including comparisons of clinical samples and matched controls, comparison of MEFS 
scores with scores from other measures of executive function (the NEPSY-II and the 
BRIEF), and teacher ratings of academic competence.  
Statistical Analyses 
Data analyses utilized descriptive and inferential statistical analysis techniques to 
examine differences in the ratings of students classified as EBD and students designated as 
matched controls. 
Frequency counts of the MEFS ratings of the students in the EBD group and the 
students in the control group were obtained for each MEFS item.  Differences between the 
ratings of the clinical sample and the matched controls were tested for statistical 
significance.  This was accomplished with two sets of analyses.  The first set of analyses 
was performed by calculating the percentage of students in each group who were rated as 
exhibiting executive function deficits (ratings of 2 or 3) for each item.  The proportion of 
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the clinical group rated as exhibiting executive function deficits was compared to the 
proportion of nonclinical matched controls rated as exhibiting executive function deficits 
for each item using a chi-square analysis.  The second set of analyses was performed by 
calculating the percentage of students in each group who were rated as exhibiting 
executive-skill deficits (ratings of 0 or 1) for each item.  The proportion of the clinical 
group rated as exhibiting executive skill deficits was compared to the proportion of 
nonclinical matched controls rated as exhibiting executive skill deficits for each item using 











CHAPTER 4  
RESULTS 
 
This chapter reports the results of the analyses of parent and teacher ratings of the 
executive capacities of groups of clinical and nonclinical students using the McCloskey 
Executive Functions Scale (MEFS).  The data used in these analyses were obtained from 
the standardization data files of the MEFS. They included the item ratings of 37 students 
classified as Emotionally Disturbed or Behaviorally Disordered (EBD) and a matched 
control sample of 37 students with no clinical diagnosis. 
Demographics  
Table 41 shows the demographic characteristics of the sample of students classified 
as EBD and the matched control sample based on the variables used to match the samples.  
Table 2 shows the demographic characteristics of the sample of students classified as EBD 













Demographic Characteristics of the Students Classified as EBD and the Matched Control 









 N % N % 
 
Gender 
    
   Female 14 38   14  38 
   Male 23  62   23  62 
   Total 37 100  37 100 
       
Ethnicity     
   African-American 9   24   10 27 
   Asian 1     3    0   0 
   Hispanic 6   17    6 16 
   Other 2     5    1   3 
   White 19   51  20 54 
   Total 37 100  37                         100
     
Region     
   Midwest 11 30 2 5 
   Northeast 9 24 11 30 
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   South 9 24 17 46 
   West 8 22 7 19 
   Total 37  100 37 100 
     
Academic Skills Level     
   Above Average   9 24 14 37 
   Average 13 35 16  43 
   Below Average 15 41  7 20 
   Total 37          100 37                     100 
     
MEFS Form     
   Parent 16  43 16  43 
   Teacher 21  57 21  57 
   Total 37 100 37 100 
     
Gender of Rater      
Female 33 89.1 34 91.9 
Male  4 10.9  3   8.1 
Total 37 100 37 100 
     
Student Age     
 5 1   3 2  5 
 6 2   5 2  5 
 7 4 11 3  9 
 8 4 11 4 11 
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 9 1  3 1  3 
10 2 5 2 5 
11 2 5 2 5 
12 6 17 6 17 
13 2 5 2 5 
14 1 3 1 3 
15 2 5 2 5 
16 3 8 3 8 
17 2 5 2 5 
18 5 14 5 14 




Table 1 outlines demographic characteristics of the sample of students classified as 
EBD and the matched control samples for the variables used to match the samples. The 
sample included a total of 37 students. Both EBD and matched control samples comprised 
23 males and 14 females; both EBD and matched control samples were 62% male and 38% 
female.  
The ethnicity of the EBD and matched control samples were similar. Slighly more 
than half of both the EBD and matched control samples identified as white. In the EBD 
sample, 51% identified as white e (N = 19), and in the matched control 54% identified as 
white (N = 20). In the EBD sample, 24% of rated students were African American (N = 9), 
17% Hispanic (N = 6), 3% Asian (N = 1), and 5% other (N = 2).  In addition to white 
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participants, the matched control sample identified as 27% African American (N = 10), 
16% Hispanic (N = 6), and 3% chose other (N = 1). There were no participants of Asian 
identity  in the matched control sample. Four regions of the United States were represented 
in the total sample (N = 37), the Midwest, Northeast, South, and Western regions. In the 
EBD sample, 30% of students rated reside in the Midwest (N = 11), 24% in the Northeast 
(N = 9), 24% in the South (N = 9) and 22% in the Western region (N = 8). In the matched 
control sample, 5% of students resided in the Midwest (N = 2), 30% resided in the 
Northeast (N = 11), 46% in the South (N = 17), and 19% in the West (N = 7).  
Academic skill levels of students in both groups were represented by categorizing 
student skills as “Above Average,” “Average” or “Below Average.” In the EBD sample, 
24% of students were described as having “Above Average” academic skills (N = 9), 35% 
were “Average,” (N = 13), and 41% were described as having “Below Average” academic 
skills (N = 15). In the matched control group, 37% of students were described as having 
“Above Average” academic skills (N = 14), 43% were described as “Average” (N = 16), 
and 20% described as having “Below Average” academic skills (N = 7).  
Each student in the study was rated by a parent or a teacher using the MEFS. Both 
groups had an equal number of parent and teacher raters. Parents accounted for 43% of 
raters (N = 16) and 57% of raters were teachers (N = 21). The gender of the parent and 
teacher raters for the EBD group was 89.1% female (N = 33) and 10.9% male (N =  4). In 
the matched control sample, 91.9% of the adult raters were female (N = 34) and 8.1% male 
(N = 3). The age of students rated in both the EBD and matched control samples ranged 
from 5 to 18 years-old. Data included in Table 2 below describe the grade levels of the 




Demographic Characteristics of the Sample of Students Classified as EBD and the 









Grade N %       N % 
  









   1 3 8 2 5 
   2 5 14 3 8 
   3 2 5 5 14 
   4 1 3 -  
  5 1 3 1 3 
  6 6 16 5 14 
  7 3 8 4 11 
  8 1 3 2 5 
  9 3 8 2 5 
10 3 8 3 8 
11 1 3 1 3 
12 6 16 6 16 
Total 37 100 37 100 
 
Research Questions 
The research questions of this study were addressed by comparing the parent and 
teacher ratings of a clinical sample of students classified as EBD with the parent and 
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teacher ratings of a nonclinical matched control sample. The analyses were conducted 
using the MEFS individual item ratings, organized by the Self-Regulation, Self-
Realization, and Self-Determination Clusters.  Frequency counts were generated for the 
item scores obtained by the clinical groups and the matched controls.  For each of the 
comparative analyses, the proportions of parent and teacher ratings reflecting executive 
function deficits (EFDs) and executive skill deficits (ESDs) for each MEFS item were 
tested for statistical significance using Fisher’s Exact z test.  Appendix B contains the 
results of the statistical analyses for each item in each executive capacity (EC) Cluster.   
The results of the data analyses shown in this chapter were used to address the following 
research questions: 
Research Question 1: Do parent and teacher ratings of students classified as 
Emotionally or Behaviorally Disordered identify any specific patterns of EF and ES 
deficits in the Self-Regulation, Self-Realization, and Self-Determination Clusters that are 
different from patterns exhibited by a group of matched controls? 
It was hypothesized that the MEFS parent and teacher ratings of the students in the 
EBD sample would reflect greater executive function deficits (EFDs) and greater executive 
skill deficits (ESDs) than the parent and teacher ratings of the students in the nonclinical 
group for items in all seven of the Self-Regulation Clusters.  It was also hypothesized that 
in each of the seven Self-Regulation Clusters, a greater proportion of students classified as 
EBD (EBD Group) would be rated as exhibiting more EFDs and ESDs than the matched 
control group (Control Group) on items representing the Self/Social Arena of Involvement 
than on items representing the Academic Arena of Involvement. 
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In addition, it was hypothesized that a larger proportion of parent and teacher 
ratings of the EBD Group would reflect developmental delays in the Self-Realization and 
Self-Determination Clusters than the ratings of the Control Group. 
Research Question 2. Do parent and teacher ratings of students classified as 
Emotionally or Behaviorally Disordered identify any specific patterns of EF and ES 
deficits at the level of individual Self-Regulation executive capacities that are different 
from patterns exhibited by a group of matched controls? 
It was hypothesized that the MEFS parent and teacher ratings of the EBD Group 
would reflect greater executive deficits than the parent and teacher ratings of the Control 
Group for items in all 31 of the Self-Regulation Executive Capacities.  It was also 
hypothesized that in each of the 31 Self-Regulation Executive Capacities, a greater 
proportion of the EBD Group would be rated as exhibiting more EFD and ESD deficits 
than the Control Group on items representing the Self/Social Arena of Involvement than 
on items representing the Academic Arena of Involvement. 
 Table 3 shows the specific self-regulation ECs assessed in each self-regulation 
cluster according to Arena of Involvement.  
 
Table 3 






















































































































Attention Cluster  
Table 4 shows a summary of the statistically significant differences identified for 
the items of the Attention Cluster when comparing proportions of students in the EBD and 
Control groups rated by parents and teachers as exhibiting EFDs or ESDs.  Items included 
in the Attention Cluster represent the self-regulation ECs of Aware, Focus, and Sustain.  
Table 4 shows the distribution of specific self-regulation EC items in the Academic and 
Self/Social Arenas.   
 
Table 4  
 
Significant Differences in Attention Cluster Item Ratings Comparing Students Classified  






Number of Attention Cluster Items 
 
with significant differences in  
 






3 out of 3 items 
 











Appendix B shows the results of the statistical analyses summarized in Table 4.The 
data in Table 4 show the number of Attention Cluster items in the Academic and Self/Social 
Arenas that reflected significantly larger percentages of EFDs and ESDs in the EBD group 
than the Control Group.  Overall, significantly larger proportions of students in the EBD 
group were rated as having EFDs or ESDs than students in the Control group for all of the 
three items (100%) in the Academic Arena. No significant differences were found for any 
of the three items (0%) in the Self/Social Arena. 
Table 5 shows the items of the Attention Cluster, and the percentages of the EBD 
group and Matched Controls rated as having an EFD or an ESD. 
 
Table 5 
Percentages of EFD and ESD Ratings of the MEFS Attention Cluster Items for the EBD 
Group and Control Group 
 
Percentage of Group Rated as Exhibiting a Deficit 
 EFDs ESDs 
 
  EBD Control EBD Control 
 
 
Attention Cluster Items 
 
n = 37 
 
n = 37 
 
n = 37 
 
n = 37 
 



























Aware - Aware with school tasks 57%* 16% 5% 4% 
 
Focus - Focused on school tasks 51%* 24% 11% 8% 
 










     
Self/Social Arena     
 
Aware - Aware during social 
interactions 41% 27% 5% 0% 
 
Focus – Focused during social 
interactions 43% 32% 14% 5% 
 
Sustain - Sustains attention during 
social interactions 46% 22% 3% 0% 
     
 
Note. An * denotes a significantly larger proportion of deficits for this group based on 
statistical analysis. 
 
As shown in Table 5, the proportion of the EBD Group rated as having a deficit 
was always greater than the proportion of the Control Group for all items of the Attention 
Cluster. Moreover, larger proportions of both the EBD and the Control groups were rated 
as exhibiting an EFD (not knowing when) than rated as exhibiting an ESD (not knowing 
how) for all six items of the Attention Cluster.   
In the Academic Arena, a significantly greater proportion of the EBD group was 
rated as having an EFD than the Control group for the items representing the self-regulation 
ECs of Perceive (Aware of school tasks), Focus (Focused on school tasks) and Sustain 
(Sustains attention on school tasks).  Although a greater proportion of the EBD group was 
rated as having an ESD than the Control group for all three items in the Academic Arena, 




In the Self/Social Arena, although a greater proportion of the EBD group was rated 
as having an EFD or an ESD than the Control group for all three items, none of the 
differences between the EBD group and the Control group reached statistical significance. 
 
Engagement Cluster 
Table 6 shows a summary of the statistically significant differences identified for 
the items of the Engagement Cluster when comparing proportions of students in the EBD 
and Control groups who were rated by parents and teachers as exhibiting EFDs or ESDs.  
Items included in the Engagement Cluster represent the self-regulation ECs of Initiate, 
Effort, Inhibit, Stop, Pause, Flexible, and Shift.  Table 3 shows the distribution of specific 




Significant Differences in Engagement Cluster Item Ratings Comparing Students 
 Classified as EBD With Matched Controls 
 




 Number of Engagement Cluster Items 
 
with significant differences in  
 

















5 out of 14 items 
 
(36%) 








Appendix B shows the results of the statistical analyses summarized in Table 6.  
The data in Table 6 show the number of Engagement Cluster items in the Academic and 
Self/Social Arenas that reflected significantly larger percentages of EFDs and ESDs in the 
EBD group than the Control Group.  Overall, significantly larger proportions of students 
in the EBD group were rated as having EFDs or ESDs than students in the Control group 
for five of the eight items (63%) in the Academic Arena and for seven of the 15 items 
(50%) in the Self/Social Arena.   
Table 7 shows the items of the Engagement Cluster and the percentages of 
students in the EBD and Control Group rated as having an EFD or an ESD. 
 
Table 7 
Percentages of EFD and ESD Ratings of the MEFS Engagement Cluster Items for the  
EBD Group and Control Group 
 
 





 EBD Control EBD Control 
 
Engagement Cluster Items n = 37 n = 37 n = 37 n = 37 
 
Academic Arena     
 






2 out of 8 items 
 
(25%) 
















Inhibit - Inhibits with challenging  
school tasks 43% 32%   38%* 0% 
 
Stop - Stops playing a game 59%* 32% 14% 3% 
 
Pause - Returns to school tasks 57%* 24% 11% 3% 
 
Flexible - Tries different ways for 
school tasks 51% 35%   27%* 0% 
 
Flexible - Accepts changes in school 
routines 51%* 22% 14% 3% 
 
Shift - Shifts for school tasks      38% 19% 16% 5% 
     
Self/Social Arena     
 
Initiate - Starts social interactions  65%*  35%  5% 0% 
 
Effort - Effortful in social interactions 59%* 22%  3% 0% 
 
Inhibit - Waits turn     30% 24% 16% 0% 
 
Inhibit - Thinks before acting 59% 38% 19% 3% 
 
Inhibit - Refrains from aggression   38%* 14% 14% 0% 
 
Inhibit - Inhibits thoughtless comments 38%  22% 22% 3% 
 
Inhibit - Inhibits in frustrating situations 35% 30%  46%* 3% 
 
Inhibit - Inhibits in social situations 43% 32%  41%* 3% 
 
Stop - Stops talking about one thing 51% 35% 14% 3% 
 
Stop - Stops annoying others 54% 32% 22% 3% 
 
Pause - Returns to social interactions  46%* 16% 11% 3% 
 
Flexible - Accept good ideas from 












Flexible - Accepts changes in social 
patterns 
46% 24% 14% 0% 
 
Shifts - Shifts in social interactions 43% 27% 11% 0% 
     




As shown in Table 7, the proportion of the EBD Group rated as having a deficit 
was always greater than the proportion of the Control Group in all 22 items of the 
Engagement Cluster. Moreover, larger proportions of both the EBD and the Control groups 
were rated as exhibiting an EFD (not knowing when) than rated as exhibiting an ESD (not 
knowing how) for all but one of the 22 items of the Engagement Cluster.  The exception 
occurred for the EBD group, in which more students were rated as having an ESD than an 
EFD for one of the six Inhibit items (Inhibits in frustrating situations) in the Self-Social 
Arena.  
In the Academic Arena, a significantly greater proportion of the EBD group was 
rated as having an EFD or ESD for 5 of the 8 items (63%). A significantly greater 
proportion of the EBD group was rated as having an EFD than the Control group for items 
representing the self-regulation ECs of Stop (Stops playing a game), Pause (Returns to 
school tasks), and one of two items representing Flexible (Accepts changes in school 
routines).  A significantly greater proportion of the EBD group was rated as having an ESD 
than the Control group for one of the six items representing the self-regulation EC of Inhibit 
(Inhibits with challenging school tasks), and 1 of 2 items representing Flexible (Tries 
different ways to solve a problem with school tasks). 
In the Self/Social Arena, a significantly greater proportion of the EBD group was 
rated as having an EFD or ESD for 7 of the 14 items (50%). A significantly greater 
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proportion of the EBD group was rated as having an EFD than the Control group for items 
representing the self-regulation ECs of Initiate (Starts social interactions), Effort (Puts 
effort into social interactions), and Pause (Returns to social interactions after a pause), and 
for one of two items representing Flexible (Accepts good ideas from others), and one of 
six items representing Inhibit (Refrains from aggression). A significantly greater 
proportion of the EBD group was rated as having an ESD than the Control group for two 
of the six items representing the self-regulation EC of Inhibit (inhibits in frustrating 
situations and inhibits in social situations). 
 
Optimization Cluster 
Table 8 shows a summary of the statistically significant differences for items of the 
Optimization Cluster when comparing proportions of students in the EBD and Control 
groups rated by parents and teachers as exhibiting EFDs or ESDs. Items included in the 
Optimization Cluster represent the self-regulation ECs of Monitor, Modulate, Correct, and 
Balance. Table 8 shows the distribution of specific self-regulation EC items in the 
Academic and Self/Social Arenas. 
Appendix B shows the results of the statistical analyses summarized in Table 8.  
The data in Table 8 show the number of Optimization Cluster items in the Academic and 
Self/Social Arenas that reflected significantly larger percentages of EFDs and ESDs in 
the EBD group than the Control Group.  Overall, significantly larger proportions of 
students in the EBD group were rated as having EFDs or ESDs than students in the 
Control group for 4 of the 6 items (67%) in the Academic Arena and for 4 of the 8 items 





Significant Differences in Optimization Cluster Item Ratings Comparing Students 














Table 9 shows the items of the Optimization Cluster and the percentages of students 
in the EBD group and the Control Group rated as having an EFD or an ESD. 
As shown in Table 9, the proportion of the EBD Group rated as having a deficit 
was always greater than the proportion of the Control Group for all but one of the 14 items 
of the Optimization Cluster. The exception occurred for one of two items representing the 
self-regulation EC of Monitor (Monitors school task performance) in the Academic Arena, 
where more students in the Control group were rated as having an EFD than students in the 
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exhibiting an EFD (not knowing when) than rated as exhibiting an ESD (not knowing how) 
for all but one of the 14 items of the Optimization Cluster.  The exception occurred with 
one of the two items representing Monitor (Monitors school task performance), where the 




Percentages of EFD and ESD ratings of the MEFS Optimization Cluster Items for the  
EBD Group and Control Group 
 
 
% of Group Rated as Exhibiting a Deficit 
 
 EFDs ESDs 
 
 
EBD Control EBD Control 
 
Optimization Cluster Items n = 37 n = 37 n = 37 n = 37 
Academic Arena     
 
Monitor - Monitors school task 
performance 41% 46% 41%* 3% 
 
Monitor - Monitors school situations 43% 30% 30%* 5% 
 















Modulate - Emotional response fits 
school tasks 51%* 22% 22% 3% 
 
Correct - Fixes errors in school tasks 51% 27% 24% 5% 
 
Balance - Balances school task elements 51% 27% 30%* 5% 
     
Self/Social Arena     
 
Monitor - Monitors social interactions 49% 41% 32%* 3% 
 
Monitor - Monitors personal appearance 38% 19% 16% 0% 
 





Modulate - Emotional response fits 
social interactions 57%* 22% 22% 3% 
 
Modulate - Modulates sensory 
stimulation 32% 11% 22% 3% 
 











Balance - Balances social interactions 49% 27% 14% 3% 
 














     
Note. An * denotes a significantly greater proportion of deficits for this group based on 
statistical analysis. 
 
In the Academic Arena, a significantly greater proportion of the EBD group was 
rated as having an EFD or ESD for 4 of the 6 items (67%). A significantly greater 
proportion of the EBD group was rated as having an EFD than the Control group for one 
of the two items representing the self-regulation EC Monitor (Monitors school situations).  
A significantly greater proportion of the EBD group was rated as having an ESD than the 
Control group for an item representing Balance (Balances school task elements), and both 
items representing Monitor (Monitors school task performance, and Monitors school 
situations). 
In the Self/Social Arena, a significantly greater proportion of the EBD group was 
rated as having an EFD or ESD for 5 of the 8 items (63%). A significantly greater 
proportion of the EBD group was rated as having an EFD than the Control group for an 
item representing Balance (Balances school task elements), and for 2 of 3 items 
representing Modulate (Activity level fits social situation, and Emotional response fits 
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social interactions). A significantly greater proportion of the EBD group was rated as 
having an ESD than the Control group for an item representing Correct (Makes social 
interaction corrections), and one of two items representing Monitor (Monitors social 
interactions). 
Efficiency Cluster 
Table 10 shows a summary of the statistically significant differences identified for 
items on the Efficiency Cluster when comparing proportions of students in the EBD and 
Control groups rated by parents and teachers as exhibiting EFDs or ESDs. Items included 
in the Efficiency Cluster represent the self-regulation ECs of Sense Time, Pace, Routines, 
and Sequence.  Table 10 shows the distribution of specific self-regulation EC items in the 
Academic and Self/Social Arenas in the Efficiency Cluster. 
 
Table 10 
Significant Differences in Efficiency Cluster Item Ratings Comparing Students Classified  





Number of Efficiency Cluster Items 
 
with significant differences in  
 























5 out of 10 items 
 







Appendix B shows the results of the statistical analyses summarized in Table 10.  
The data in Table 10 show the number of Efficiency Cluster items in the Academic and 
Self/Social Arenas that reflected significantly larger percentages of EFDs and ESDs in the 
EBD group than the Control Group.  Overall, significantly larger proportions of students 
in the EBD group were rated as having EFDs or ESDs than students in the Control group 
for 5 of the 10 items (50%) in the Academic Arena and for 2 of the 4 items (50%) in the 
Self/Social Arena.   
Table 11 shows the items of the Efficiency Cluster and the percentages of students 
in the EBD group and Control Group rated as having an EFD or an ESD. 
 
Table 11 
Percentages of EFD and ESD Ratings of the MEFS Efficiency Cluster Items for the EBD  
Group and Control Group 
 
 
% of Group Rated as Exhibiting a Deficit 
 EFDs ESDs 
 
 
EBD Control EBD Control 
 
Efficiency Cluster Items n = 37 n = 37 n = 37 n = 37 
Academic Arena     
 
Sense Time--Keeps track of time with 
school tasks 46% 46% 30%* 3% 
 













Routines--Uses routines for school tasks 43% 22% 14% 3% 
 
Routines--Gets ideas onto paper 
effectively 35% 27% 32%* 5% 
 















Routines--Uses routines and strategies 
with school tasks 41% 27% 32%* 3% 
 
Routines--Participates in class 
discussions 46% 22% 3% 0% 
 
Routines--Brings materials home from 
school 49% 30% 22% 0% 
 
Routines--Hands in schoolwork 41% 30% 22% 5% 
 
Sequence--Gets the steps in the correct 
order for school tasks 43% 19% 16% 3% 
     
Self/Social Arena     
 
Sense Time--Keeps track of time in 
social interactions 49% 43% 27%* 3% 
 
Pace--Changes pace in social 
interactions 54% 32% 16% 0% 
 
Routines--Uses routines for social 
interactions 54%* 24% 5% 0% 
 
Sequence--Gets the right order when 
telling stories 43% 19% 5% 0% 
     
Note. An * denotes a significantly greater proportion of deficits for this group based on  
statistical analysis. 
 
As shown in Table 11, the proportion of the EBD Group rated as having a deficit 
was always greater than the proportion of the Control Group in all but one of the 14 items 
of the Efficiency Cluster. The exception occurred for an item representing the self-
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regulation EC of Sense Time (Keeps track of time with school tasks) in the Academic 
Arena, where an equal number of students in the EBD and Control groups were rated as 
having an EFD.  Larger proportions of both the EBD and the Control groups were rated as 
exhibiting an EFD (not knowing when) than rated as exhibiting an ESD (not knowing how) 
for all 14 items of the Efficiency Cluster. 
In the Academic Arena, a significantly greater proportion of the EBD group was 
rated as having an EFD or ESD for 5 of the 10 items (50%). All 5 of the items represented 
ESDs. A significantly greater proportion of the EBD group was rated as having an ESD 
than the Control group for items representing the self-regulation ECs of Sense Time (Keeps 
track of time with school tasks), and Pace (Changes pace with school tasks), and for 3 of 
the 7 items representing Using Routines (Gets ideas onto paper effectively, Uses routines 
and strategies on tests, and Uses strategies and routines with school tasks). 
In the Self/Social Arena, a significantly greater proportion of the EBD group was 
rated as having an EFD or ESD for 2 of the 4 items (50%). A significantly greater 
proportion of the EBD group was rated as having an EFD than the Control group for one 
of the 7 items representing Using Routines (Uses routines for social interactions). A 
significantly greater proportion of the EBD group was rated as having an ESD than the 
Control group for an item representing Sense Time (Keeps track of time in social 
interactions). 
Memory Cluster 
Table 12 shows a summary of the statistically significant differences identified for 
the items of the Memory Cluster when comparing proportions of students in the EBD 
Group with students in the Control Group rated by parents and teachers as exhibiting EFDs 
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or ESDs. Items included in the Memory Cluster represent the self-regulation ECs of 
Hold/Manipulate and Store/Retrieve. Table 12 shows the distribution of specific self-
regulation EC items in the Academic and Self/Social Arenas. 
 
Table 12 
Significant Differences in Memory Cluster Item Ratings Comparing Students Classified  














Appendix B shows the results of the statistical analyses summarized in Table 12.  
The data in Table 12 show the number of Memory Cluster items in the Academic and 
Self/Social Arenas that reflected significantly larger percentages of EFDs and ESDs in the 





Number of Memory Cluster Items 
 
with significant differences in  
 





































of the 3 items (0%) in the Academic Arena, or any of the 4 items (0%) in the Self/Social 
Arena.   
Table 4.13 shows the items of the Memory Cluster and the percentages of students in the 
EBD group and students in the Control Group that were rated as having an EFD or an ESD. 
 
Table 13 
Percentages of EFD and ESD ratings of the MEFS Memory Cluster items for the EBD 
Group and Control Group 
 
 
% of Group Rated as Exhibiting a Deficit 
 
 EFDs ESDs 
 
 EBD Control EBD Control 
 
Memory Cluster Items 
 
n = 37 
 
n = 37 
 
n = 37 
 
n = 37 
 
Academic Arena     
 
Hold/Manipulate--Keeps information in 
mind for school tasks 43% 22% 19% 5% 
 
Store/Retrieve--Stores and recall school 
information 46% 24% 19% 3% 
 
Store/Retrieve--Recalls information for 
tests 35% 30% 27% 5% 
     
Self/Social Arena     
 
Hold/Manipulate--Keeps information in 
mind in social interactions 38% 16% 11% 5% 
 















Store/Retrieve--Recalls information in 
social interactions 35% 16% 14% 5% 





     
Note. An * denotes a significantly greater proportion of deficits for this group based on 
statistical analysis. 
 
As shown in Table 13, the proportion of the EBD Group rated as having a deficit 
was always greater than the proportion of the Control Group for all items of the Memory 
Cluster. In addition, larger proportions of both the EBD and the Control groups were rated 
as exhibiting an EFD (not knowing when) than rated as exhibiting an ESD (not knowing 
how) for all 7 items of the Memory Cluster.   
In the Academic Arena, although a greater proportion of the EBD group was rated 
as having an EFD or an ESD than the Control group for all 3 items, none of the differences 
between the EBD group and the Control group reached statistical significance.  
In the Self/Social Arena, although a greater proportion of the EBD group was rated as 
having an EFD or an ESD than the Control group for all 4 items, none of the differences 
between the EBD group and the Control group reached statistical significance. 
Inquiry Cluster 
Table 14 shows a summary of the statistically significant differences identified for 
the items of the Memory Cluster when comparing proportions of students in the EBD and  
Control groups rated by parents and teachers as exhibiting EFDs or ESDs.  Items included 
in the Inquiry Cluster represent the self-regulation ECs of Gauge, Anticipate, Estimate 
Time, Analyze, and Evaluate.  Table 14 shows the distribution of specific self-regulation 
EC items in the Academic and Self/Social Arenas. 
Appendix B shows the results of the statistical analyses summarized in Table 14.  
The data in Table 14 show the number of Inquiry Cluster items in the Academic and 
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Self/Social Arenas that reflected significantly larger percentages of EFDs and ESDs in the 
EBD group than the Control Group.  Overall, significantly larger proportions of students 
in the EBD group were rated as having EFDs or ESDs than students in the Control group 
for 2 of the 5 items (40%) in the Academic Arena and for 1 of the 6 items (17%) in the 
Self/Social Arena.   
 
Table 14 
Significant Differences in Inquiry Cluster Item Ratings Comparing Students Classified  














Table 15 shows the items of the Inquiry Cluster and the percentages of students in 
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Percentages of EFD and ESD Ratings of the MEFS Inquiry Cluster Items for the EBD  
Group and Control Group 
 
 







EBD Control EBD Control 
 
Inquiry Cluster Items 
 
n = 37 n = 37 n = 37 n = 37 
 
Academic Arena 
     
Gauge - Accurately estimates 
difficulty/demands of school tasks 38% 38% 30%* 3% 
 
Anticipate - Anticipates events at school 51% 32% 22% 3% 
 
Estimate Time - Estimates time for 
school tasks 57% 41% 22% 5% 
 
Analyze - Examines and analyzes 
school tasks 43% 22% 24% 5% 
 
Evaluate - Evaluates the quality of 
schoolwork 51% 43% 30%* 3% 
     
Self/Social Arena     
 
Gauge - Figures out how to interact in 
social situations. 43% 32% 19% 0% 
 
Anticipate - Anticipates the effects of 
own actions 54% 41% 24% 3% 
 
Anticipate - Anticipates the 
consequences of own actions 43% 41% 30%* 3% 
 
Estimate Time - Estimates time in social 
situations 49% 38% 16% 3% 
 
Analyze - Examines and analyzes social 
interactions 51% 30% 11% 3% 
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Note. An * denotes a significantly greater proportion of deficits for this group based on  
statistical analysis. 
 
As shown in Table 4.15, the proportion of the EBD Group rated as having a deficit 
was greater than the proportion of the Control Group in all but one of the 11 items of the 
Inquiry Cluster. The exception occurred for an item representing the self-regulation EC of 
Gauge (Accurately estimates the difficulty/demands of school tasks) in the Academic 
Arena, where an equal number of students in the EBD and Control groups were rated as 
having an EFD.  Larger proportions of both the EBD and the Control groups were rated as 
exhibiting an EFD (not knowing when) than rated as exhibiting an ESD (not knowing how) 
for all 11 items of the Inquiry Cluster. 
In the Academic Arena, a significantly greater proportion of the EBD group was 
rated as having an EFD or ESD for 2 of the 5 items (40%). Both items represented ESDs. 
A significantly greater proportion of the EBD group was rated as having an ESD than the 
Control group for items representing the self-regulation ECs of Gauge (Accurately 
estimates the difficulty/demands of school tasks) and Evaluate (Evaluates the quality of 
school tasks). 
In the Self/Social Arena, a significantly greater proportion of the EBD group was 
rated as having an ESD for 1 of the 6 items (17%). A significantly greater proportion of 
the EBD group than the Control group was rated as having an ESD for one of the 2 items 





Table 16 shows a summary of the statistically significant differences identified for 
the items of the Solution Cluster when comparing proportions of students in the EBD and 
Control Groups rated by parents and teachers as exhibiting EFDs or ESDs.  Items included 
in the Solution Cluster represent the self-regulation ECs of Generate, Associate, Organize, 
Plan, Prioritize, and Decide. Table 16 shows the distribution of specific self-regulation EC 




Significant differences in Solution Cluster Item Ratings Comparing Students Classified  
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Appendix B shows the results of the statistical analyses summarized in Table 16.   
The data in Table 16 show the number of Solution Cluster items in the Academic and 
Self/Social Arenas that reflected significantly larger percentages of EFDs and ESDs in the 
EBD group than the Control Group.  Overall, significantly larger proportions of students 
in the EBD group were rated as having EFDs or ESDs than students in the Control group 
for all 6 of the 6 items (100%) in the Academic Arena and for 3 of the 7 items (43%) in the 
Self/Social Arena.   
Table 17 shows the items of the Solution Cluster and the percentages of students 




Percentages of EFD and ESD Ratings of the MEFS Solution Cluster Items for the EBD  
Group and Control Group 
 
 






EBD Control EBD Control 
Solution Cluster Items 
 
n = 37 n = 37 n = 37 n = 37 
 
Academic Arena     
 
Generate - Comes up with new ways to 
solve school tasks 54% 46% 27% 3% 
 
Associate - Sees similarities in ideas 46% 27% 22% 3% 
 
Organize - Organizes school tasks 35% 35% 38% 5% 
 
Plan - Makes plans for school tasks  51%* 22% 27% 5% 
 




Decide - Makes own decisions about 
school 32% 32% 32% 5% 
     
Self/Social Arena     
 
Generate - Comes up with new ways to 
solve social issues 70%* 43% 8% 0% 
 















Organize - Organizes social activities. 43% 38% 14% 0% 
 










Plan - Makes plans for the use of own 
time. 51%* 19% 14% 3% 
 
Prioritize - Prioritizes social activities 46% 41% 16% 3% 
 
Decide - Makes own decisions about 
social situations 65% 27% 19% 3% 
     
Note. An * denotes a significantly greater proportion of deficits for this group based on  
statistical analysis. 
 
As shown in Table 17, the proportion of the EBD Group rated as having a deficit 
was greater than the proportion of the Control Group in all but two of the 13 items of the 
Solution Cluster. The exceptions occurred for items representing the self-regulation ECs 
of Organize (Organizes school tasks), and Decide (Makes own decisions about school), 
both in the Academic Arena, where an equal number of students in the EBD and Control 
groups were rated as having EFDs.  Larger proportions of both the EBD and the Control 
groups were rated as exhibiting an EFD (not knowing when) than rated as exhibiting an 
ESD (not knowing how) for all but one of the 13 items of the Solution Cluster.  The 
exception occurred with an item representing Organize (Organizes school tasks), where the 
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proportions of ESD ratings was greater than the proportion of EFD ratings for the EBD 
group.   
In the Academic Arena, a significantly greater proportion of the EBD group was 
rated as having an EFD or ESD for 2 of the 6 items (33%).  A significantly greater 
proportion of the EBD group was rated as having an EFD than the Control group for items 
representing the self-regulation ECs of Plan (Makes plans for school tasks) and Prioritize 
(Orders school tasks by importance or relevance).   
In the Self/Social Arena, a significantly greater proportion of the EBD group was 
rated as having an EFD or ESD for 3 of the 7 items (43%). A significantly greater 
proportion of the EBD group was rated as having an EFD than the Control group for items 
representing the self-regulation ECs of Generate (Comes up with new ways to solve social 
issues), and Associate (Sees similarities in social interactions), and for one of 2 items 
representing Plan (Makes plans for the use of own time).  
Summary for All Self-Regulation Clusters 
Overall, the results reflected higher percentages of students in the EBD group 
rated as having an EFD or ESD than students in the control group for nearly all of the 
items of all 7 clusters, although not all of these differences were significant. Table 4.18 
shows the ranges of percentages of items in the Academic and Self/Social Arenas for 







Summary of the Ranges of the Percentages of Items Rated as EFDs or ESDs for Each 

























Self/Social 41-46% 22-32% 3-14% 0-5% 
 
Engagement Cluster     
 
Academic 38-59% 19-38% 11-38% 0-5% 
 
Self/Social 30-65% 16-38% 5-46% 0-3% 
 
Optimization Cluster     
 
Academic 32-51% 14-46% 7-15% 3-5% 
 
Self/Social 32-65% 11-41% 5-12% 3% 
 








Self/Social 41-54% 19-43% 5-27% 0-3% 
 





Academic 35-46% 22-33% 19-27% 3-5% 
 
Self/Social 35-46% 11-22% 5-14% 0-5% 
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Self/Social 43-59% 30-43% 11-30% 0-3% 
 






















 As shown in Table 4.18, the ranges for the percentages of EFD ratings of students 
in the EBD group typically starts, and ends, higher than the ranges for students in the 
Control Group. In EFD percentage ranges, no overlap was found in approximately 43% of 
the clusters (3 of 7) in the Academic and Self-Social Arenas. Existing overlap was 
moderate (5-14 percentage points). Concerning EFDs in the Academic Arena, a 5 point 
overlap was identified for an item representing Inquiry, and a 14 point overlap was 
identified for an item representing Solution. In the Self-Social Arena, an 8 percentage point 
overlap is identified for an item representing Engagement, and a 9 percentage point overlap 
is identified for an item representing Optimization. Overlap in ESD percentages ranges 
occurred only once (e.g., Attention Cluster, Self-Social Arena, 3 percentage points). 
Table 19 shows a summary of the total number of significant item differences found 
when comparing parent and teacher ratings of EFDs and ESDs of the students in the EBD 







Summary of Significant Differences in Cluster Item Ratings Comparing Students 
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As shown in Table 4.19, significantly larger proportions of EBD students than the 
Control Group were rated as having an EFD or ESD on 1 or more items in 6 of the 7 self-
regulation clusters. Significant differences were found in all clusters with the exception of 
the Memory Cluster. The greatest proportion of significant differences between the EBD 
and control groups occurred with the Optimization Cluster.  Teacher and parent ratings for 
64% of the items of the Optimization Cluster yielded significant differences between the 
two groups. Additionally, the proportion of students in the EBD group rated as having an 
ESD for items in the Optimization Cluster was larger than that of any other cluster.  High 
proportions of significant differences between the EBD and Control groups also occurred 
for the items of the Engagement (55%), Efficiency (50%) and Attention (50%) Clusters. 
Parent and teacher ratings of the students in the EBD group reflected more EFDs and ESDs 
for items in the Academic Arena than the Self/Social Arena in 4 of the 7 clusters.   
Table.20 summarizes the statistically significant findings when comparing the 
EBD group with matched controls for each self-regulation EC in each cluster. 
 
Table 20 
Summary of the Significant Differences When Comparing Students Classified as EBD With 





EBD > Control 
P < .01 
Academic Self/Social Total 
EFD ESD EFD ESD EFD ESD 
Attention 3/3 0/3 0/3 0/3 3/6 0/6 
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  Perceive 1/1 0/1 0/1 0/1 1/2 0/2 
  Focus 1/1 0/1 0/1 0/1 1/2 0/2 
  Sustain 1/1 0/1 0/1 0/1 1/2 0/2 
       
Engagement 2/8 2/8 5/14 2/14 8/22 4/22 
 Initiate 0/1 0/1 1/1 0/1 1/2 0/2 
Effort 0/1 0/1 1/1 0/1 1/2 0/2 
 Inhibit 0/1 1/1 1/6 2/6 1/7 3/7 
  Stop 1/1       0/1 0/2 0/2 1/3 0/3 
 Pause 1/1 0/1 1/1 0/1 1/2 0/2 
  Flexible       1/2  1/2 ½ 0/2 2/4     1/4 
  Shift 0/1 0/1 0/1 0/1 0/2 0/2 
       
Optimization 1/6 3/6 3/8 2/8 4/14 5/14 
  Monitor 0/2 2/2 0/2 1/2 0/4 3/4 
  Modulate 1/2 0/2 2/3 0/3 3/5 0/5 
  Correct 0/1 0/1 0/1 1/1 0/2 1/2  
  Balance 0/1 1/1 1/2  0/2 1/3 1/3 
       
Efficiency 0/10 5/10 1/4 1/4 1/14 6/14 
  Sense Time 0/1 1/1 0/1 1/1 0/2 2/2 
  Pace 0/1 1/1 0/1 0/1 0/2 1/2 
  Using Routines 0/7 3/7 1/1 0/1 1/8 3/8 
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  Sequence 0/1 0/1 0/1 0/1 0/2 0/2 
       
Memory 0/3 0/3 0/4 0/4 0/7 0/7 
  Hold/Manipulate 0/1 01 0/1 0/1 0/2 0/2 
  Store/Retrieve 0/2 0/2 0/3 0/3 0/5 0/5 
       
Inquiry 0/5 2/5 0/6 1/6 0/11 3/11 
  Gauge 0/1 1/1 0/1 0/1 0/2 1/2 
  Anticipate 0/1 0/1 0/2 1/2 0/3 1/3 
  Estimate Time 0/1 0/1 0/1 0/1 0/2 0/2 
  Analyze 0/1 0/1 0/1 0/1 0/2 0/2 
  Evaluate 0/1 1/1 0/1 0/1 0/2 1/2 
       
Solution 2/6 1/6 3/7 0/7 5/13 0/13 
  Generate 0/1 1/1 1/1 0/1 1/2 1/2  
  Associate 0/1 0/1 1/1 0/1 1/2 0/2 
  Organize 0/1 0/1 0/1 0/1 0/2 0/2 
  Plan 1/1 0/1 1/2 0/2 2/3 0/3 
  Prioritize 1/1 0/1 0/1 0/1 1/2 0/2 
  Decide 0/1 0/1 0/1 0/1 0/2 0/2 
TOTAL 8/41 13/41 12/46 6/46 21/87 18/87 




As shown in Table 4.20, at the level of individual Self-Regulation executive 
capacities, significantly larger proportions of students in the EBD group than in the Control 
group were rated as having an EFD for 23% of all items and an ESD for 22% of all items. 
Teacher and parent ratings resulted in a larger proportion of statistically significant 
differences for EFD ratings in the Self-Social Arena (12 of 46 items; 26%) than the 
Academic Arena (8 of 41 items; 20%).  Conversely, teacher and parent ratings resulted in 
a larger proportion of statistically significant differences for ESD ratings in the Academic 
arena (13 of 41 items; 32%) than the Self/Social Arena (6 of 46 items; 13%). 
Self-Realization and Self-Determination Clusters 
Tables 4.21 show a summary of the analyses comparing proportions of students in 
the EBD group and the Control Group who were rated by parents and teachers as exhibiting 
delays in Self-Realization. Table 4.21 also shows a summary of the analyses comparing 
proportions of students in the EBD group and the Control Group who were rated by parents 
and teachers as exhibiting delays in Self-Determination. 
The results of the item analyses summarized in Table 21 appear in Appendix B. As 
shown in Table 20, none of the differences in the proportions of students in the EBD and 
Control groups reached statistical significance for any of the items of the Self-Realization 
and Self-Determination Clusters. 
Table 22 shows the items of the Self-Realization and Self-Determination Clusters 
and the percentages of students in the EBD group and the Control Group that were rated 







Significant Differences in Self-Realization and Self-Determination Item Ratings 















Percentages of Developmental Delay Ratings of the MEFS Self-Realization and Self- 




% of Group Rated as Exhibiting a Delay 
 EBD Control 
Self-Realization Cluster Items n = 37 n = 37 
Makes realistic comments about his or 
her own mental and emotional strengths 
and weaknesses. 16% 3% 
Makes realistic comments about his or 
her own physical abilities.  11% 8% 
Makes realistic comments about what he 
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Makes realistic comments about the 
mental and emotional strengths and 
weaknesses of others. 24% 11% 
Makes realistic comments about the 
physical abilities of others. 22% 8% 
Makes realistic comments about what he 
or she thinks other people feel or think 
about others. 16% 5% 
Makes realistic comments about what he 
or she thinks others feel or think about 
him or her. 22% 8% 
Makes realistic comments about what he 
or she thinks other people feel or think 
about themselves. 19% 16% 
Realistically analyzes and comments 
about his or her school performance. 24% 8% 
Realistically analyzes and comments 
about ability to manage self. 16% 8% 
Realistically analyzes and comments 
about his the ability of others to manage 
themselves. 24% 22% 
   
Self-Determination Cluster Items   
 
States realistic goals for schooling based 
on personal interests. 24% 5% 
States realistic goals for work beyond 
school based on personal interests. 27% 8% 
Expresses strong desires to make his or 
her own decisions about what to do. 11% 16% 
States realistic plans for accomplishing 
long-term schooling goals. 35% 14% 
States realistic plans for accomplishing 
long-term work goals. 32% 11% 
84 
 
States realistic plans for accomplishing 
social and/or personal goals. 27% 11% 
   
Note. An * denotes a significantly greater proportion of deficits for this group based on 
statistical analysis 
 
As shown in Table 22, proportions of students in the EBD Group rated as having a 
deficit was always greater than the proportion of students in the Control Group for all Self-
Realization items. For the Self-Determination Cluster, proportions of students in the EBD 
Group rated as having a deficit greater than the proportion of students in the Control Group 
for all but one item. A larger proportion of students in the Control Group (16%) were rated 
as having delays for the Self-Realization Cluster item “Expresses strong desires to make 
his or her own decisions about what to do,” than the EBD group (11%).   
Although the proportion of students in the EBD group rated as having a delay was 
always greater than the proportion in the Control group except for one item, none of the 







This study compared the pattern of executive function deficits (EFDs) and executive skill 
deficits (ESDs) between students classified as EBD and a group of matched controls. 
Analyses examined parent and teacher responses to all of the items of the 7 Self-Regulation 
Clusters and all of the items of the Self-Realization and Self-Determination Clusters of the 
MEFS. 
Summary of Findings by EC Cluster 
Attention Cluster 
 
The items of the Attention Cluster represent the self-regulation capacities of Aware, 
Focus and Sustain. Consistent with the original hypothesis, for all 6 items of the Attention 
Cluster, a greater proportion of students in the EBD group were rated as having an EFD or 
an ESD than the matched controls, but not all of the differences were significant.  A 
significantly larger proportion of students in the EBD group were rated as having an EFD 
for the ECs of Aware, Focus and Sustain in the Academic Arena. Conversely, teacher and 
parent ratings produced no significant differences between the two groups for the items of 
the Self-Social arena. The results for ratings in the Attention Cluster did not support the 
hypothesis that more significant differences between the two groups would be identified 







The items of the Engagement Cluster represent the self-regulation capacities of 
Initiate, Effort, Inhibit, Stop, Pause, Flexible and Shift.  For the 22 Engagement Cluster 
items, a greater proportion of students in the EBD group were rated as having an EFD or 
an ESD than the matched controls for all items, and several of these differences were 
significant.  These results were consistent with the hypothesis that larger proportions of 
students classified as EBD would be rated by teachers and parents as having an EFD or an 
ESD than matched controls.  
Significantly greater proportions of students in the EBD group were rated as having 
deficits than matched controls for 5 of the 8 items (63%) in the Academic Arena.  
Additionally, significantly greater proportions of students in the EBD group were rated as 
having deficits than matched controls for 7 of the 14 items (50%) in the Self/Social Arena.  
The results for ratings in the Engagement Cluster did not support the hypothesis that more 
significant differences between the two groups would be identified for the items of the 
Self/Social Arena than for the items of the Academic Arena. 
 
Optimization Cluster  
The items of the Optimization Cluster represent the self-regulation capacities of 
Monitor, Modulate, Correct and Balance.  For the 14 Optimization Cluster items, a greater 
proportion of students in the EBD group were rated as having an EFD or an ESD than the 
matched controls for all but one item, and several of these differences were significant.  
With only one exception, these results were consistent with the hypothesis that larger 
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proportions of students classified as EBD would be rated by teachers and parents as having 
an EFD or an ESD than matched controls. 
Significantly greater proportions of students in the EBD group were rated as having 
deficits than matched controls for 4 of the 6 items (67%) in the Academic Arena.  
Additionally, significantly greater proportions of students in the EBD group were rated as 
having deficits than matched controls for 5 of the 8 items (63%) in the Self/Social Arena.  
The results for ratings in the Optimization Cluster did not support the hypothesis that more 
significant differences between the two groups would be identified for the items of the 
Self/Social Arena than for the items of the Academic Arena. 
 
Efficiency Cluster 
The items of the Efficiency Cluster represent the self-regulation capacities of Sense 
Time, Pace, Use Routines, and Sequence.  For the 14 Efficiency Cluster items, a greater 
proportion of students in the EBD group were rated as having an EFD or an ESD than the 
matched controls for all but one item, and several of these differences were significant.  
With only one exception, these results were consistent with the hypothesis that larger 
proportions of students classified as EBD would be rated by teachers and parents as having 
an EFD or an ESD than matched controls. 
Significantly greater proportions of students in the EBD group were rated as having 
deficits than matched controls for 5 of the 10 items (50%) in the Academic Arena.  
Additionally, significantly greater proportions of students in the EBD group were rated as 
having deficits than matched controls for 2 of the 4 items (50%) in the Self/Social Arena.  
The results for ratings in the Optimization Cluster did not support the hypothesis that more 
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significant differences between the two groups would be identified for the items of the 
Self/Social Arena than for the items of the Academic Arena.   
 
Memory Cluster 
The items of the Memory Cluster represent the self-regulation capacities of 
Hold/Manipulate and Store/Retrieve. For all 7 items of the Memory Cluster, a greater 
proportion of students in the EBD group were rated as having an EFD or an ESD than the 
matched controls, lending only partial support for the original hypothesis because none of 
the differences were statistically significant. Additionally, the results for ratings in the 
Memory Cluster also did not support the hypothesis that more significant differences 
between the two groups would be identified for the items of the Self/Social Arena than for 
the items of the Academic Arena.   
 
Inquiry Cluster 
 The items of the Inquiry Cluster represent the self-regulation capacities of 
Gauge, Anticipate, Estimate Time, Analyze and Evaluate. The proportion of the EBD 
Group rated as having a deficit was greater than the proportion of the Control Group for all 
but one of the 11 items of the Inquiry Cluster, and several of these differences were 
significant.  With only one exception, these results were consistent with the hypothesis that 
larger proportions of students classified as EBD would be rated by teachers and parents as 
having an EFD or an ESD than matched controls. 
Significantly greater proportions of students in the EBD group were rated as having 
deficits than matched controls for 2 of the 5 items (40%) in the Academic Arena.  
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Additionally, significantly greater proportions of students in the EBD group were rated as 
having deficits than matched controls for only 1 of the 6 items (17%) in the Self/Social 
Arena.  The results for ratings in the Inquiry Cluster did not support the hypothesis that 
more significant differences between the two groups would be identified for the items of 
the Self/Social Arena than for the items of the Academic Arena.   
Solution Cluster   
The items of the Solution Cluster represent the self-regulation capacities of 
Generate, Associate, Organize, Plan, Prioritize, and Decide. For the 13 Solution Cluster 
items, a greater proportion of students in the EBD group were rated as having an EFD or 
an ESD than the matched controls for all but two items, and several of these differences 
were significant.  With only two exceptions, these results were consistent with the 
hypothesis that larger proportions of students classified as EBD would be rated by teachers 
and parents as having an EFD or an ESD than matched controls. 
Significantly greater proportions of students in the EBD group were rated as having 
deficits than matched controls for 2 of the 6 items (33%) in the Academic Arena.  
Additionally, significantly greater proportions of students in the EBD group were rated as 
having deficits than matched controls for 3 of the 7 items (43%) in the Self/Social Arena.  
The results for ratings in the Solution Cluster supported the hypothesis that more significant 
differences between the two groups would be identified for the items of the Self/Social 
Arena than for the items of the Academic Arena.   
Self-Realization and Self-Determination Cluster 
 
The items of the Self-Realization Cluster represent the executive capacities of 
Awareness of Self, Awareness of Others, and Self-Analysis.  Although a greater proportion 
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of students in the EBD group than the Control Group were rated as demonstrating delays 
in Self-Realization Capacities, none of the differences in the proportions of students in the 
EBD and Control groups reached statistical significance for any of the items.  
The items of the Self-Determination Cluster represent the executive capacities of 
Goal Setting and Long-term Planning. Although a greater proportion of students in the 
EBD group than the Control Group were rated as demonstrating delays in Self-Realization 
Capacities, none of the differences in the proportions of students in the EBD and Control 
groups reached statistical significance for any of the items.  
Results for the Self-Realization and Self-Determination cluster analyses are 
inconsistent with the original hypothesis that a greater proportion of students in the EBD 
group would demonstrate developmental delays than students in the Control Group for all 
items in these two clusters.  
Summary of Findings 
Significantly larger proportions of EBD students than the Control Group were rated 
as having an EFD or ESD on 1 or more items in 6 of the 7 self-regulation clusters. 
Significant differences were found in all clusters but the Memory Cluster. Teacher and 
parent ratings for 64% of the items of the Optimization Cluster yielded significant 
differences between the two groups. Additionally, the proportion of students in the EBD 
group rated as having an ESD for items in the Optimization Cluster was larger than that of 
any other cluster.  High proportions of significant differences between the EBD and 
Control groups also occurred for the items of the Engagement (55%), Efficiency (50%) 
and Attention (50%) Clusters. 
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Also contrary to the original hypothesis, parent and teacher ratings of the students 
in the EBD group reflected more EFDs and ESDs for items in the Self-Social Arena than 
the Academic Arena for only one of the seven clusters (Solution). Equal proportions of 
EFDs and ESDs were rated by parents and teachers for two of seven Clusters (Efficiency, 
EBD 50% and Control 50%; Memory, EBD 0% and Control 0%). For four of the seven 
clusters (Attention, Engagement, Optimization, Inquiry), parent and teacher ratings of the 
students in the EBD group reflected more EFDs and ESDs for items in the Academic Arena 
than the Self/Social Arena. 
In the Self-Realization and Self-Determination Clusters, it was hypothesized that 
more ratings of the EBD Group would reflect developmental delays than the Control 
Group. This was true for all items in the Self-Realization Cluster. In the Self-Determination 
Cluster, a greater proportion of the Control Group (16%) was rated as having 
developmental delays than the EBD group (11%) for an item representing “Expresses 
strong desires to make his or her own decisions about what to do.” However, for all items 
in both the Self-Realization and Self-Determination Clusters none of the between group 
ratings reached statistical significance.  
In regards to specific patterns of EF and ES deficits at the level of individual Self-
Regulation executive capacities, in the majority of instances a greater proportion of 
students in the EBD group were rated as showing deficits than the Control Group. 
However, exceptions to this pattern were seen on five of the SRECs. Notably, all of these 
items were EFCs in the Academic Arena.  More specifically, equal proportions of the EBD 
Group and the Control Group were rated as having deficits on the SRECs Sense Time 
“Keeps track of time with school tasks” in the Efficiency Cluster, Gauge “Accurately 
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estimates difficulty/demands of school tasks” in the Inquiry Cluster, Organize “Organize 
school tasks,” and Decide “Makes own decisions about school” in the Solution Cluster. 
For the SREC Monitor “Monitors school task performance,” in the Optimization Cluster, 
a slightly greater proportion of the Control Group was rated as having a deficit (46%) than 
the EBD Group (41%). Of these exceptional items, none of the differences were 
statistically significant. A small number of items at the level of individual SRECs were 
identified as having ratings, but significantly larger proportions of EBD students than 
Control Group students were rated as having an EFD or an ESD. Significantly larger 
proportions of EBD students than the Control Group were rated as having an EFD on 24% 
of all items and an ESD on 21% of all items.  
Furthermore, it was also hypothesized that in each of the 31 Self-Regulation 
Executive Capacities (SRECs), a greater proportion of the EBD Group would be rated as 
exhibiting more EFD and ESD than the Control Group on Self/Social Arena of 
Involvement than on Academic Arena of Involvement. This hypothesis was not supported. 
Although parent and teacher ratings resulted in a larger proportion of significant 
differences for EFD ratings in the Self-Social Arena (26%) than the Academic Arena 
(20%), parent and teacher ratings resulted in a larger proportion of statistically significant 
differences for ESD ratings in the Academic Arena (32%) than the Self-Social Arena 
(13%). Implications of the key findings of the present study further illustrate the 
relationship between students classified as EBD and SREC deficits. These findings can be 
applied to EF assessment of students suspected of or having the classification of EBD and 
in planning for interventions.  In the majority of instances, a greater proportion of students 
in the EBD group were rated as exhibiting deficits in Self-Regulation Executive Capacities. 
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The ranges for the percentages of EFD ratings of students in the EBD group typically starts, 
and ends, higher than the ranges for students in the Control Group. While most ratings did 
not reach statistical significance, important conclusions can be drawn from this 
information. The absence of statistically significant differences for most EF ratings 
supports the idea that students classified with an EBD exhibit performance that are 
comparable to the performance of a non-clinical population in many ways.  
However, significantly larger proportions of EBD students than the Control Group 
were rated as having an EFD or ESD on 1 or more items in 6 of the 7 self-regulation 
clusters. Significant differences were found in all clusters with the exception of the 
Memory Cluster. At the level of individual Self-Regulation executive capacities, 
significantly larger proportions of EBD students than the Control Group were rated as 
having an EFD on 24% of all items and an ESD on 21% of all items. As such, the data 
demonstrates that while most EF ratings did not meet statistical significance, students in 
the EBD group are not without EF weaknesses. The idea of EF as a complex construct is 
supported through the results indicating varied deficits among SREF clusters without 
significant global implication. As such the importance of individual comprehensive EF 
assessment is emphasized to detect both the existing areas of need as well as existing 
strengths. As previously discussed, the utility of the MEFS derives from the fact that its 
comprehensive multicomponent assessment acknowledges strengths and weaknesses and 
helps to account for the many ways in which a particular person’s EF profile can vary.  
Another important finding of the present study with implications for assessment of 
EF pertains to measurement of EFs based on arena of involvement. When examining the 
rate of which statistically significantly larger proportions of EBD students than the Control 
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Group were rated as having either EFDs or ESDs in each the Academic and Self-Social 
Arenas, significant variation between rates was not demonstrated (Academic Arena EFDs 
20%, ESDs 26%; Self-Social Arena EFDs 29%, ESDs 13%). This supports the idea that 
EF weaknesses in the Academic arena may occur just as frequently in the Self-Social Arena 
and emphasizes the importance of assessing both areas. Drawbacks identified in some 
current assessment measures are that they assess only in the academic arena and do not 
include direct assessment of social-emotional or behavioral aspects (Dugbartey, 2003). A 
critical strength of the MEFS is that assessments of SREFs in both Academic and Self-
Social arenas are included.  
Limitations 
Limitations to the present study likely impact validity and generalization of the 
findings and affected the conclusions. One limitation is the sample size. This study utilized  
two samples, each comprising 37 students. Due to the small sample size, an accurate 
representation of the population is lacking. Although the sample sizes are large enough to 
ensure adequate power for testing statistical significance, their relatively small size limits 
the generalizability of the study findings. There were also some statistical limitations in the 
current study, therefore causal implications cannot be made.  
Other potential limitations to consider include the confounding variables of both 
the raters and the students being rated. A few limitations related to the sample 
demographics should be noted. First, student demographic factors, including ethnicity and 
gender, were obtained and recorded but not accounted for in the analysis of results. It is 
possible that related factors may impact individual student’s EF or the manner in which 
they were rated by parents and teachers (e.g., rating bias). Moreover, rater demographics 
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that were not considered when analyzing results may have impacted the outcome. 
Furthermore, while individuals in the control group were included in the study based on 
the absence of an EBD classification, inclusion in study’s control group does not guarantee 
the possibility that students in the Control Group do not otherwise have  a clinical diagnosis 
that might influence EF performance.  
Another variable to consider is the parent and teacher ratings of the academic levels 
of students in the sample. In the current sample, a greater percentage of the control group 
were rated as having academic skills that were “above average” than students in the EBD 
group. Conversely, the number of students that were rated as having “below average” 
academic skills in the EBD group were more than double the number in the control group.  
Analyses of the MEFS standardization data indicated that ratings of executive function and 
skill deficits increased as academic skill ratings decreased.  Students rated as having below-
average academic skills were much more likely to be rated as manifesting EFDs or ESDs 
than students rated as displaying average or above average academic skills (McCloskey, 
2021). 
 A strength of the current study is that it has captured EF measurements across 
multiple settings (home and school in the form of both parent and teacher ratings). While 
the inherently comprehensive nature of the MEFS contributes to clinical utility, a truly 
comprehensive evaluation would include multiple assessment modalities of both direct and 
indirect measures and not rely on a single standardized measure to draw conclusions.  
Future Directions  
Future research should address the limitations of the present study by expanding 
the sample size and including a greater number of participants whose demographic 
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characteristics are more representative of the general population. Potential variability of 
results may be further reduced by establishing exclusionary criteria for Control Group 
participants who may not have an EBD classification, but who may have or may be 
suspected of having a clinical diagnosis. Integrating additional standardized assessment 
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McCloskey Executive Functions Scale (MEFS) – Teacher and Parent Forms 
5  AA    Always or almost always does this on his or her own.  Does not need to be 
prompted or reminded (cued) to do it. 
4 F Frequently does this on own without prompting 
3 S Seldom does this on own without being prompted, reminded, or cued to do so.  
2 AP Does this only after being prompted, reminded, or cued to do it.  
1  DA Only does it with direct assistance.  Requires much more than a simple prompt or 
cue to be able to get it done in situations that require it.   
0 UA Unable to do this, even when direct assistance is provided. 
 
BECOMING AWARE  
Knows what he or she should be doing for school tasks and knows 
when to do it. 
AA F S AP DA UA 
Makes eye contact with, listens to, and touches others in an 
appropriate way in social situations. 
AA F S AP DA UA 
 
FOCUSING ATTENTION       
Focuses attention on school tasks. AA F S AP DA UA 
Focuses attention on others in social situations. AA F S AP DA UA 
 
SUSTAINING ATTENTION       
Sustains attention for school tasks until a task is completed. AA F S AP DA UA 
Sustains attention to others in social situations. AA F S AP DA UA 
 
INITIATING       
Starts schoolwork. AA F S AP DA UA 
Initiates socially appropriate interactions with other students. AA F S AP DA UA 
 
GETTING ENERGIZED FOR / PUTTING EFFORT INTO       
Puts adequate energy into, school tasks. AA F S AP DA UA 
Puts adequate energy into, interacting with others. AA F S AP DA UA 
 
INHIBITING       
Waits for turn.  AA F S AP DA UA 
Considers the consequences before saying or doing things he or 
she may regret. 
AA F S AP DA UA 
 Refrains from acts of physical aggression. AA F S AP DA UA 
Does not make inappropriate or thoughtless comments (for 
example, name-calling, insulting, inappropriately tattling on 
others). 
AA F S AP DA UA 
Maintains emotional control in frustrating situations. AA F S AP DA UA 
Maintains emotional control when doing challenging schoolwork. AA F S AP DA UA 




STOPPING        
Knows when to stop talking about a single topic. AA F S AP DA UA 
Stops playing a game or stops doing something that is fun when 
asked to do so. 
AA F S AP DA UA 
Stops doing things that annoy others when asked to do so. AA F S AP DA UA 
 
PAUSE & CONTINUE       
Returns to a school task after a brief pause. AA F S AP DA UA 
Pauses to listen to what another person has to say during 
conversations. 
AA F S AP DA UA 
 
FLEXIBLY ENGAGING       
Willing to try a different way to do school tasks when he or she 
gets stuck. 
AA F S AP DA UA 
Accepts a good idea when it is what most others in a group want to 
do.  
AA F S AP DA UA 
Accepts changes in schoolwork or school routines without getting 
upset about it. 
AA F S AP DA UA 
Accepts changes in a person he or she knows or to accept 
unfamiliar persons without getting upset. 
AA F S AP DA UA 
 
SHIFTING       
Moves from one school task to another without difficulty. AA F S AP DA UA 
Changes from one activity to another in social situations without 
difficulty. 
AA F S AP DA UA 
 
MONITORING       
Checks schoolwork to avoid careless errors on tests and other 
schoolwork. 
AA F S AP DA UA 
Recognizes situations in which his or her behavior bothers or 
upsets others. 
AA F S AP DA UA 
Checks to make sure that he or she has everything they need 
before leaving class or school. 
AA F S AP DA UA 
Checks on his or her appearance, cleanliness and personal hygiene. AA F S AP DA UA 
 
MODULATING OR ADJUSTING       
Physical activity level fits the situation when doing school tasks 
(Not hyperactive or inactive). 
AA F S AP DA UA 
Physical activity level fits the situation when working in a group 
(Not hyperactive or inactive). 
AA F S AP DA UA 
Emotional response fits the situation when working on school 
tasks (Doesn’t overreact or underact).  
AA F S AP DA UA 
Emotional response fits the situation when interacting with others 
(Doesn’t overreact or underreact). 
AA F S AP DA UA 
Avoids being overstimulated or understimulated by sights, sounds, 
or touches. 






CORRECTING       
Corrects errors that are made in schoolwork. AA F S AP DA UA 
Apologizes when aware of offending others. AA F S AP DA UA 
 
BALANCING         
Balances the elements of a school assignment (speed vs accuracy, 
quality vs quantity; general vs specific statements; depth vs 
breadth, etc.). 
AA F S AP DA UA 
Maintains a balance in social situations (talking vs listening, 
sharing too much vs sharing too little; being humorous vs being 
serious).  
AA F S AP DA UA 
Maintains a balance in his or her own activities (play vs work; 
time alone vs time with others; sleep vs awake). 
AA F S AP DA UA 
 
SENSING TIME       
Keeps track of time (e.g., realizes how much time has passed) 
when doing school tasks. 
AA F S AP DA UA 
Keeps track of time (e.g., realizes how much time has passed) 
when talking to or doing things with others. 
AA F S AP DA UA 
 
PACING        
Changes pace (works slower or faster) when taking tests or doing 
school assignments. 
AA F S AP DA UA 
Changes pace in social situations (for example, talks slower or 
talks faster to maintain the pace of the conversation). 
AA F S AP DA UA 
 
USING ROUTINES/COMPLETING ASSIGNMENTS 
(EXECUTING) 
      
Uses well-rehearsed or practiced routines for school tasks (for 
example, recognizing words by sight, printing or writing letters 
and words, reciting basic math facts). 
AA F S AP DA UA 
Uses well-rehearsed or practiced social greetings or conversation 
starters. 
AA F S AP DA UA 
Generate good ideas and gets them down on paper quickly and 
efficiently. 
AA F S AP DA UA 
Uses routines and strategies to do well on tests. AA F S AP DA UA 
Uses routines and strategies to get assignments and projects done. AA F S AP DA UA 
Participates in discussions about topics that he or she knows a lot 
about. 
AA F S AP DA UA 
Brings home all the materials need to complete homework and 
other school tasks. 
AA F S AP DA UA 
Hands in homework, assignments or important papers when they 
are completed. 
AA F S AP DA UA 
 
SEQUENCING       
Gets the steps in the right order when working on school tasks. AA F S AP DA UA 
Gets the order of events right when telling stories or explaining 
things to others. 




HOLDING and WORKING WITH INFORMATION IN 
MIND 
      
Can keep information in mind for short periods of time when 
doing school tasks. (For example, can add 3 or more numbers 
without pencil and paper; can remember directions that were just 
given by the teacher.) 
AA F S AP DA UA 
Can keep information in mind for short periods of time when 
talking with others. (For example, can follow and participate in a 
longer conversation.) 
AA F S AP DA UA 
 
STORING and RETRIEVING       
Stores and recalls specific information about school subjects no 
matter how questions are worded. 
AA F S AP DA UA 
Stores and recalls specific information about others or about social 
situations. 
AA F S AP DA UA 
Does well on tests that require recall of stored facts no matter what 
test format is used. 
AA F S AP DA UA 
Does well in social situations that require recall of facts about 
others.  
AA F S AP DA UA 
Does well in situations that require recall of facts about himself or 
herself. 
AA F S AP DA UA 
       
GAUGING or “SIZING UP”       
Accurately estimates the difficulty of school tasks and/or tests and 
what it takes to complete them and/or do well with them. 
AA F S AP DA UA 
Figures out how to interact appropriately in various social 
situations. 
AA F S AP DA UA 
 
ANTICIPATING       
Anticipates events at school.  (for example, recognizes the need to 
prepare for tests or assignments; connects homework with grades, 
etc.).  
AA F S AP DA UA 
Anticipates how what he or she says or does will affect how others 
feel, think or act. 
AA F S AP DA UA 
Anticipates the consequences of his or her own thoughts, feeling 
and actions. (for example, recognizes that if he or she doesn’t do a 
chore, he or she won’t be able to play with a friend and will feel 
disappointed about it). 
AA F S AP DA UA 
 
ESTIMATING TIME       
Accurately estimates how long it will take to do something when 
involved with one or more school tasks. 
AA F S AP DA UA 
Accurately estimates how long it will take to do something when 
talking to others or doing things with others. 
AA F S AP DA UA 
 
ANALYZING SITUATIONS       
Examines and analyzes things in more detail when doing school 
tasks. 
AA F S AP DA UA 
Examines and analyzes in more detail what others are saying or 
doing in social situations.  




EVALUATING / COMPARING       
Evaluates the quality and/or adequacy of his or her work on school 
tasks. 
AA F S AP DA UA 
Evaluates the quality and/or adequacy of his or her social 
interactions. 
AA F S AP DA UA 
 
GENERATING SOLUTIONS       
Comes up with new ways to solve problems with school tasks. AA F S AP DA UA 
Come up with new ideas about things to say to, or do with, others. AA F S AP DA UA 
 
MAKING ASSOCIATIONS       
Sees or understands how two or more things or ideas are similar 
and can use that knowledge to solve a problem with schoolwork. 
AA F S AP DA UA 
Sees or understands how one social situation can be similar to 
another and can use that knowledge to solve a social relationship 
problem. 
AA F S AP DA UA 
 
ORGANIZING       
Organizes school tasks. AA F S AP DA UA 
Organizes age-appropriate social activities. AA F S AP DA UA 
 
PLANNING       
Makes plans for school tasks.  AA F S AP DA UA 
Makes plans for age-appropriate social activities. AA F S AP DA UA 
Makes plans for the use of his or her own time. AA F S AP DA UA 
 
PRIORITIZING 
Orders school tasks according to their relevance, importance, or 
urgency. 
AA F S AP DA UA 
Handles social activities according to their relevance, importance 
or urgency. 
AA F S AP DA UA 
 
DECISION-MAKING       
Makes own decisions about what to do for school and/or when to 
do it. 
AA F S AP DA UA 
Makes own decisions about what to do with others and/or when to 
do it. 




For each statement below, think about this student and circle the option that best describes him or her: 
 
 N/R    Never or rarely does this. 
    S     Does this sometimes, but not much 
   O      Does this often 





SELF-REALIZATION: AWARENESS OF SELF     
Makes realistic comments about his or her own mental and 
emotional strengths and weaknesses. 
N/R S O VO 
Makes realistic comments about his or her own physical abilities.  N/R S O VO 
Makes realistic comments about what he or she feels or thinks 
about himself or herself. 
N/R S O VO 
 
SELF-REALIZATION:  AWARENESS OF OTHERS     
Makes realistic comments about the mental and emotional strengths 
and weaknesses of others. 
N/R S O VO 
Makes realistic comments about the physical abilities of others. N/R S O VO 
Makes realistic comments about what he or she thinks other people 
feel or think about others. 
N/R S O VO 
Makes realistic comments about what he or she thinks others feel or 
think about him or her. 
N/R S O VO 
Makes realistic comments about what he or she thinks other people 
feel or think about themselves. 
N/R S O VO 
     
SELF-REALIZATION: ANALYSIS OF SELF AND OTHERS     
Realistically analyzes and comments about his or her school 
performance. 
N/R S O VO 
Realistically analyzes and comments about his or her ability to 
know what others appear to think or feel about him or her. 
N/R S O VO 
Realistically analyzes and comments about his or her ability to 
manage himself or herself. 
N/R S O VO 
     
SELF-DETERMINATION: GOAL-SETTING     
States realistic goals for schooling based on personal interests. N/R S O VO 
States realistic goals for work beyond school based on personal 
interests. 
N/R S O VO 
Expresses strong desires to make his or her own decisions about 
what to do rather than be told what to do by parents or others. 
N/R S O VO 
     
SELF-DETERMINATION: LONG-TERM PLANNING     
States realistic plans for accomplishing long-term schooling goals. N/R S O VO 
States realistic plans for accomplishing long-term work goals. N/R S O VO 









Fisher’s Z Analyses comparing the proportions of students in the EBD group and the 
control group rated as having an EFD  
  EBD  n = 37 Control   n = 37     
MEFS Item n % n % Fisher's z Sig. Level 
Attention - Academic Arena 
ATN1PA 21 57% 6 16% 3.62    0.0001* 
ATN3FA 19 51% 9 24% 2.4   0.0083* 
ATN5SA 21 57% 11 30% 2.346   0.0095* 
Attention - Self/Social Arena 
ATN2PS 15 41% 10 27% 1.229 0.1095 
ATN4FS 16 43% 12 32% 9.59 0.1688 
ATN6SS 17 46% 8 22% 2.212 0.0135 
Engagement - Academic Arena 
ENG7IA 17 46% 14 38% 0.707 0.2398 
ENG9EA 16 43% 11 30% 1.207 0.1137 
ENG16HA 16 43% 12 32% 0.959 0.1688 
ENG19SA 22 59% 12 32% 2.333   0.0098* 
ENG22PA 21 57% 9 24% 2.841  0.0022* 
ENG24FA 19 51% 13 35% 1.408 0.0796 
ENG26FA 19 51% 8 22% 2.656   0.0044* 
ENG28TA 14 38% 7 19% 1.805 0.0355 
Engagement - Self/Social Arena 
ENG8IS 24 65% 13 35% 2.557   0.0053* 
ENG10ES 22 59% 8 22% 3.315   0.0005* 
ENG11HS 11 30% 9 24% 0.524 0.3001 
ENG12HS 22 59% 14 38% 1.861 0.0314 
ENG13HS 14 38% 5 14% 2.395   0.0083* 
ENG14HS 14 38% 8 22% 1.526 0.0635 
ENG15HS 13 35% 11 30% 0.497 0.3096 
ENG17HS 16 43% 12 32% 0.959 0.1688 
ENG18SS 19 51% 13 35% 1.408 0.0796 
ENG20SS 20 54% 12 32% 1.877 0.0303 
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ENG23PS 17 46% 6 16% 2.763   0.0029* 
ENG25FS 21 57% 6 16% 3.622   0.0001* 
ENG27FS 17 46% 9 24% 1.948 0.0257 
ENG29TS 16 43% 10 27% 1.461 0.072 
Optimization - Academic Arena 
OPT35NA 15 41% 17 46% -0.469 0.3195 
OPT37NA 16 43% 11 30% 1.207 0.1137 
OPT30DA 12 32% 5 14% 1.934 0.0266 
OPT32DA 19 51% 8 22% 2.656 0.004* 
OPT39CA 19 51% 10 27% 2.143 0.0161 
OPT43BA 19 51% 10 27% 2.143 0.0161 
Optimization - Self/Social Arena 
OPT36NS 18 49% 15 41% 0.702 0.2413 
OPT38NS 14 38% 7 19% 1.805 0.0355 
OPT31DS 14 38% 4 11% 2.618    0.0044* 
OPT33DS 21 57% 8 22% 3.096  0.001* 
OPT34DS 12 32% 4 11% 2.168 0.0151 
OPT40CS 17 46% 13 35% 0.947 0.1718 
OPT44BS 18 49% 10 27% 1.918 0.0276 
OPT45BS 24 65% 12 32% 2.791   0.0026* 
Efficiency - Academic Arena 
EFF72TA 17 46% 17 46% 0 0.5 
EFF74PA 20 54% 16 43% 0.93 0.1762 
EFF76RA 16 43% 8 22% 1.987 0.0235 
EFF79RA 13 35% 10 27% 0.754 0.2254 
EFF80RA 14 38% 12 32% 0.487 0.3131 
EFF81RA 15 41% 10 27% 1.229 0.1095 
EFF82RA 17 46% 8 22% 2.212 0.0135 
EFF83RA 18 49% 11 30% 1.667 0.0478 
EFF84RA 15 41% 11 30% 0.974 0.165 
EFF85SA 16 43% 7 19% 2.261 0.0119 
Efficiency - Self/Social Arena 
EFF73TS 18 49% 16 43% 0.467 0.3202 
EFF75PS 20 54% 12 32% 1.877 0.0303 
EFF77RS 20 54% 9 24% 2.619  0.0044* 
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EFF86SS 16 43% 7 19% 2.261 0.0119 
Memory - Academic Arena 
MEM87MA 16 43% 8 22% 1.987 0.0235 
MEM89RA 17 46% 9 24% 1.948 0.0257 
MEM91RA 13 35% 11 30% 0.497 0.3096 
Memory - Self/Social Arena 
MEM88MS 14 38% 6 16% 2.094 0.0181 
MEM90RS 17 46% 8 22% 2.212 0.0135 
MEM92RS 13 35% 6 16% 1.863 0.0312 
MEM93RS 13 35% 4 11% 2.168 0.0151 
Inquiry - Academic Arena 
INQ46GA 14 38% 14 38% 0      0.5 
INQ48TA 19 51% 12 32% 1.649 0.0496 
INQ51EA 21 57% 15 41% 1.395 0.0815 
INQ53ZA 16 43% 8 22% 1.987 0.0235 
INQ66CA 19 51% 16 43% 0.699 0.2423 
Inquiry - Self/Social Arena 
INQ47GS 16 43% 12 32% 0.959 0.1688 
INQ49TS 20 54% 15 41% 1.164 0.1222 
INQ50TS 16 43% 15 41% 0.236 0.4067 
INQ52ES 18 49% 14 38% 0.939 0.1739 
INQ54ZS 19 51% 11 30% 1.894 0.0291 
INQ67CS 22 59% 16 43% 1.395 0.0815 
Solution - Academic Arena 
SOL55GA 20 54% 17 46% 0.697 0.2429 
SOL57AA 17 46% 10 27% 1.69 0.0455 
SOL59OA 13 35% 13 35% 0      0.5 
SOL61PA 19 51% 8 22% 2.656   0.004* 
SOL68RA 22 59% 11 30% 2.573  0.005* 
SOL70DA 12 32% 12 32% 0       0.5 
Solution - Self/Social Arena 
SOL58AS 26 70% 16 43% 2.346  0.0095* 
SOL56GS 23 62% 12 32% 2.561  0.0052* 
SOL60OS 16 43% 14 38% 0.474 0.3177 
SOL62PS 18 49% 9 24% 2.173 0.0149 
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SOL63PS 19 51% 7 19% 2.922  0.0017* 
SOL69RS 17 46% 15 41% 0.469 0.3195 
SOL71DS 24 65% 10 27% 0.993 0.1604 
An * indicates a statistically significant difference, p < .01 
Fisher’s Z Analyses comparing the proportions of students in the EBD group and the 
Control group rated as having an ESD  
  EBD  n = 37 Control   n = 37     
ESD n % n % Fisher's z Sig. Level 
Attention - Academic Arena 
ATN1PA 2 5% 1 3% 0.327 0.3718 
ATN3FA 4 11% 3 8% 0.327 0.3718 
ATN5SA 2 5% 0 0% 0.631 0.264 
Attention - Self/Social Arena 
ATN2PS 2 5% 0 0% 0.631 0.264 
ATN4FS 5 14% 2 5% 0.916 0.1798 
ATN6SS 1 3% 0 0% 0.327 0.3718 
Engagement - Academic Arena 
ENG7IA 7 19% 2 5% 1.446 0.0741 
ENG9EA 9 24% 1 3% 2.168 0.0151 
ENG16HA 14 38% 0 0% 3.477  0.0003* 
ENG19SA 5 14% 1 3% 1.187 0.1176 
ENG22PA 4 11% 1 3% 0.916 0.1798 
ENG24FA 10 27% 0 0% 2.618   0.0044* 
ENG26FA 5 14% 1 3% 1.187 0.1176 
ENG28TA 6 16% 2 5% 0.916 0.1798 
Engagement - Self/Social Arena 
ENG8IS 2 5% 0 0% 0.631 0.264 
ENG10ES 1 3% 0 0% 0.327 0.3718 
ENG11HS 6 16% 0 0% 1.694 0.0451 
ENG12HS 7 19% 1 3% 1.694 0.0451 
ENG13HS 5 14% 0 0% 1.446 0.0741 
ENG14HS 8 22% 1 3% 1.934 0.0266 
ENG15HS 17 46% 1 3% 4.31  0.0001* 
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ENG17HS 15 41% 1 3% 3.477 0.0003* 
ENG18SS 5 14% 1 3% 1.187 0.1176 
ENG20SS 8 22% 1 3% 1.934 0.0266 
ENG23PS 4 11% 1 3% 0.916 0.1798 
ENG25FS 4 11% 0 0% 1.187 0.1176 
ENG27FS 5 14% 0 0% 1.446 0.0741 
ENG29TS 4 11% 0 0% 1.187 0.1176 
Optimization - Academic Arena 
OPT35NA 15 41% 1 3% 3.477 0.0003* 
OPT37NA 11 30% 2 5% 2.395 0.0083* 
OPT30DA 7 19% 1 3% 1.694 0.0451 
OPT32DA 8 22% 1 3% 1.934 0.0266 
OPT39CA 9 24% 2 5% 1.934 0.0266 
OPT43BA 11 30% 2 5% 2.395 0.0083* 
Optimization Self/Social Arena 
OPT36NS 12 32% 1 3% 2.836 0.0023* 
OPT38NS 6 16% 0 0% 1.694 0.0451 
OPT31DS 8 22% 1 3% 1.934 0.0266 
OPT33DS 8 22% 1 3% 1.934 0.0266 
OPT34DS 8 22% 1 3% 1.934 0.0266 
OPT40CS 12 32% 1 3% 2.836 0.0023* 
OPT44BS 5 14% 1 3% 1.187 0.1176 
OPT45BS 7 19% 1 3% 1.694 0.0451 
Efficiency - Academic Arena 
EFF72TA 11 30% 1 3% 2.618 0.0044* 
EFF74PA 11 30% 1 3% 2.618 0.0044* 
EFF76RA 5 14% 1 3% 1.187 0.1176 
EFF79RA 12 32% 2 5% 2.618 0.0044* 
EFF80RA 11 30% 0 0% 2.836 0.0023* 
EFF81RA 12 32% 1 3% 2.836 0.0023* 
EFF82RA 1 3% 0 0% 0.326 0.3718 
EFF83RA 8 22% 0 0% 2.168 0.0151 
EFF84RA 8 22% 2 5% 1.694 0.0451 
EFF85SA 6 16% 1 3% 1.446 0.0741 
Efficiency - Self/Social Arena 
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EFF73TS 10 27% 1 3% 2.395 0.0083* 
EFF75PS 6 16% 0 0% 1.694 0.0451 
EFF77RS 2 5% 0 0% 0.631 0.264 
EFF86SS 2 5% 0 0% 0.631 0.264 
Memory - Academic Arena 
MEM87MA 7 19% 2 5% 1.446 0.0741 
MEM89RA 7 19% 1 3% 1.694 0.0451 
MEM91RA 10 27% 2 5% 2.168 0.0151 
Memory - Self/Social Arena 
MEM88MS 4 11% 2 5% 0.631 0.264 
MEM90RS 2 5% 8 22% -1.694 0.0451 
MEM92RS 5 14% 2 5% 0.916 0.1798 
MEM93RS 3 8% 0 0% 0.916 0.1798 
Inquiry - Academic Arena 
INQ46GA 11 30% 1 3% 2.62 0.0044* 
INQ48TA 8 22% 1 3% 1.934 0.0266 
INQ51EA 8 22% 2 5% 1.694 0.0451 
INQ53ZA 9 24% 2 5% 2.168 0.0151 
INQ66CA 11 30% 1 3% 2.618 0.0044* 
Inquiry - Self/Social Arena 
INQ47GS 7 19% 0 0% 1.934 0.0266 
INQ49TS 9 24% 1 3% 2.168 0.0151 
INQ50TS 11 30% 1 3% 2.618 0.0044* 
INQ52ES 6 16% 1 3% 1.446 0.0741 
INQ54ZS 4 11% 1 3% 0.916 0.1798 
INQ67CS 7 19% 1 3% 1.694 0.0451 
Solution - Academic Arena 
SOL55GA 10 27% 1 3% 2.395 0.0083* 
SOL57AA 8 22% 1 3% 1.934 0.0266 
SOL59OA 14 38% 2 5% 3.052 0.0011* 
SOL61PA 10 27% 2 5% 2.168 0.0151 
SOL68RA 11 30% 2 5% 2.395 0.0083* 
SOL70DA 12 32% 2 5% 2.618 0.0044* 
Solution - Self/Social Arena 
SOL58AS 3 8% 0 0% 0.916 0.1798 
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SOL56GS 4 11% 1 3% 0.916 0.1798 
SOL60OS 5 14% 0 0% 1.446 0.0741 
SOL62PS 4 11% 1 3% 0.916 0.1798 
SOL63PS 5 14% 1 3% 1.187 0.1176 
SOL69RS 6 16% 1 3% 1.446 0.0741 
SOL71DS 7 19% 1 3% 1.694 0.0451 
 An * indicates a statistically significant difference, p < .01 
Fisher’s Z Analyses comparing the proportions of students in the EBD group and the 
Control group rated as having a developmental delay 
Self-Realization 
MEFS Item n % N % Fisher's z Sig. Level 
SR96SAW 6 16% 1 3% 1.446 0.0741 
SR97SAW 4 11% 3 8% 0.327 0.3718 
SR98SAW 5 14% 0 0% 1.446 0.0741 
SR99OAW 9 24% 4 11% 1.446 0.0741 
SR100OAW 8 22% 3 8% 1.446 0.0741 
SR101OAW 6 16% 2 5% 0.916 0.1798 
SR102OAW 8 22% 3 8% 1.446 0.0741 
SR103OAW 7 19% 6 16% 0.305 0.3802 
SR104SAN 9 24% 3 8% 1.694 0.0451 
SR105SAN 6 16% 3 8% 0.916 0.1798 
SR106SAN 9 24% 8 22% 0.276 0.3913 
Self-Determination 
MEFS Item n % N % Fisher's z Sig. Level 
SD107GO 9 24% 2 5% 1.934 0.0266 
SD108GO 10 27% 3 8% 1.934 0.0266 
SD109GO 4 11% 6 16% -0.631 0.264 
SD110PL 13 35% 5 14% 2.168 0.0151 
SD111PL 12 32% 4 11% 2.168 0.0151 
SD112PL 10 27% 4 11% 1.694 0.0451 
An * indicates a statistically significant difference, p < .01 
 
